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NEW SERIES. 



Improved Self-Loading Gun. 

The accompanying engravings represent an im- 
proved gun, invented by Freeman Brady, Jr. , and 
John C. Noble, of Washington, Pa. The prominent 
feature of the invention is the use of movable maga- 
zines adapted to be carried upon the person and to be 
readily inserted or removed from a chamber in the 
stock. By this means as many as twenty shots (the 
contents of two magazines) may readily be discharged 
within a minute. The construction will be readily 
understood from the engravings, of which Fig. 1 is a 
side elevation, and Fig. 2 is a vertical longitudinal 
section. 

The magazine, a, is a long, slender tube which may 



pressing against the projection, g, thus expelling the 
empty cartridge case. A succession of shots may 
thus be fired as fast as the gun can be cocked and the 
trigger pulled until the magazine is emptied. 

A patent for this invention was obtained through 
the Scientific American Patent Agency on the 11th of 
January, 1862. The guns have. already been manu- 
factured to a sufficient extent to prove the entire suc- 
cess of the inVenftlon, and they have been highly com- 
mended by the- authorities before whom experiments 
have been made. The parties are desirous of dispos- 
ing of an interest or making such other contract as 
will enable them to commence their manufacture 
upon an*extensive scale. All necessary information 



state (moment of liberation) is remarkable. It unites 
with the nitro-benzole and forms aniline, which is 
held in solution by the sulphuric acid. An excess of 
caustic soda is now added and the mixture is distilled , 
when the aniline passes over with the vapor of water. 
Aniline, when pure, is a colorless liquid, having «n 
aromatic odor and an acrid, burning taste. It is solu- 
ble in alcohol and ether ; its specific gravity is 1.028, 
and it does not freeze at 20° below zero. It dissolves 
sulphur and phosphorus, and is a powerful base, com- 
bining with acids to form salts. 

Different other modes of producing aniline from 
nitro-benzole may be practiced, but none more simple 
than the above. In the early part of I860, M. Ver- 



J J u/.2 




BEADY AND NOBLE'S SELF-LOADING GUN. 



be placed in a chamber prepared for it in the breech 
of the gun. Several of these tubes are filled with car- 
tridges and carried upon the person of the soldier or 
hunter, and when one is emptied it is removed and 
another inserted in its place. The chamber is opened 
upon the side of the breech throughout its length, 
and is closed by a swinging or movable plate. A spiral 
spring, 6, presses the cartridges forward, and they are 
retained in the tube by a gate, c, which is removed 
after the tube is placed in the chamber. 

The cylinder, c, is a many-chambered revolving 
breech, each chamber being brought in its revolution 
to coincide first with the tube, a, and afterward with 
the bore of the gun. When in line with the tube, 
the forward cartridge of the series is pressed forward 
into the chamber, and then, as the breech revolves, 
the cartridge is carried behind the bore, the rotation 
of the cylinder, d, cutting off all communication be- 
tween the cartridges in the tube and the one to be 
discharged, and, at the same time securely closing 
the breech.. Thecockingof the gun, causes the cyl- 
inder, d, to revolve through an arc corresponding to 
the distance from one chamber to the next. This is 
effected by the point, e, catching into one of the holes 
in the periphery of the cylinder, the number of which 
is equal to the number of chambers. 

The rotation of the cylinder brings each chamber 
after its discharge in line with the rod, /, when this 
rod is drawn into the chamber by means of the finger 



can be obtained by addressing Messrs. Freeman Brady, 
Jr., and John C. Noble, at Washington, Washington 
County, Pa. 

To Prepare Aniline. 
A fine stream of benzole and another of the strong- 
est nitric acid are allowed to run together in a long 
glass tube, which is kept cool. When the two liquids 
come in contact they react on each other, heat is dis- 
engaged and nitro-benzole is formed. Commercial 
nitric acid, mixed with half its volume of sulphuric 
acid, may be substituted for the concentrated nitric 
acid. The nitro-benzole thus formed by the chemical 
combination of the benzole with the nitric acid, is 
washed with water first, then with a solution of car- 
bonate of soda, to remove any free acid, and after- 
ward with water. Nitro-benzole is a yellowish liquid 
which, when submitted to great cold, crystallizes in 
needles. Its odor resembles that of the oil of bitter 
almonds. It is almost insoluble in water, but is very 
soluble in alcohol. Nitro-benzole is the product from 
which aniline is made. The combination of it with 
hydrogen converts it into aniline, but there are vari- 
ous modes by which this may be done. One method 
of doing this is to place nitro-benzole in a glass vessel 
with chips of zinc Dilute sulphuric acid is now 
added ; this attacks the zinc and decomposes the 
water, the oxygen unites with the zinc and the hydro- 
gen is get free. The affinity of hydrogen in its nascent 



guin, a chemist of Lyons, Fiance, while experiment- 
ing with aniline tliscovered the process for converting 
it into a deep purple-red called fuchsine. This pro- 
cess consisted in mixing ten parts of aniline with 
seven of anhydrous chloride of tin, and boiling them 
together for about fifteen minutes. The mixture 
passes through various shades, and finally becomes 
very dark. Boiling water is now added, and the ves- 
sel containing it is removed from the fire. Some in- 
soluble matters settle to the bottom and the clear is 
filtered while still hot. This filtered liquor contains 
the rich coloring matter, fuchsine, in solution. It 
is precipitated by adding common salt. As this dis- 
solves in the liquor the coloring matter is deposited. 
The colorless liquid is poured off, and the precipitate 
is washed with water and dried. It is put up in its 
dry state for transportation ; but before it is employed 
for dying it is dissolved in alcohol. It will color 
wool and silk a deep red-purple without a mordant. 
Various metallic oxides boiled or mixed in solution 
with aniline under heat, produce a great variety of 
colors. 



The prices of pig iron in Scotland range at present 
from 47 to 52 shillings sterling per tun — about twelve 
dollars. The number of furnaces for making such 
iron is 123 ; their product last year was 1,050,000 
tuns. Only 34,000 came to the United States against 
77,632 tuns in 1860. 
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NOTES OH MILITARY AND NAVAL AFFAIRS. 



THE SITUATION. 

We have nothing of interest to add this week in 
respect to the general situation of affairs. All along 
the lines matters were progressing quietly. The ob- 
ject of greatest interest is the condition and prospects 
of 

burnside' s expedition. 

We announced the sailing of this formidable expe- 
dition in the Scientific American two weeks ago. Its 
supposed destination was somewhere on the coast of 
North Carolina, to complete the work begun by Gen. 
Butler and Com. Stringham in August last, whim 
Hatteras was successfully attacked. The expedition 
sailed from Fortress Monroe on the 11th of January, 
and no reliable intelligence was received respecting it 
until the 28th. There was a subdued yet painful sus- 
picion resting upon tbe public mind that ill winds 
had overtaken those gallant vessels and their noble 
armies of brave defenders of the Union, and that ill 
tidings would be the first news we should receive res- 
pecting it. The first news that reached the city 
seemed to confirm all the evil forebodings concern- 
iflg its fate, and our people began to feel that a 
dark cloud had set over their cause ; but when the 
facts became more thoroughly understood the relief 
was very great. The expedition, thank God ! is safe. 
Gen. Burnside sent a special messenger to Washington 
with the following dispatches to Gen. McClellan ; — 

Headq»arters Department of North Carolwa, i 
Hatteras Inlet, Jan. 26, 1862. f 
We left our anchorage at Annapollis on Thursday, the 
9th, and after a protracted passage, owing to dense fog, 
arrived at Fortress Monroe Friday night, at 12 o'clock. 
Leaving Fortress Monroe on Saturday, at 10 in the morn- 
ing, we proceeded at once to sea ; but owing to fogs on 
Sunday night our progresswas very slow. On Monday, 
the 13th, the weather cleared, willi n ' licavy wind and 
rough sea, which'Dauae'd our vessels to labor very heavily, 
and some were obliged to cu^taose from the vessels they 
were towing. Most of the^fcowever, passed over the 



bar and ancliorcd inside the Hlor about 12 o'clock, noon 

Of 

day night and Tuesday. The propeller Cijy (if New York 



onthe 15th, just in time to escape the severe galeofMon 

day night and Tuesday. The propeller CiUj (if 

ran on the bar at the entrance to the harbor, and owing 



to the severe weather and want of small boats we could 
render her no assistance. She was laden with stores, and 
was lost. 

The General also says that he had been led to be- 
lieve that he would find experienced pilots at Hat- 
teras, but had great difficulty in accomplishing his 
wish, for want of proper accommodations. He adds 
that he would commence that day to build a wharf 
for landing supplies. The men were cheerful and 
patient, and he would proceed with confidence. An 
accident occurred in an effort to relieve the steamer 
New York, by which a boat was swamped, and the 
lives of Col. Allen, of the Ninth New Jersey, his sur- 
geon and a mate of the boat were also lost. After 
the arrival of the expedition at Hatteras, the enemy 
made their appearance in one or two vessels on a re- 
connoitering expedition. Our boats gave chase and 
drove them back. The transports and vesselsground- 
ed will be got off by the aid of the tug boats. Only 
one, the New York, was lost, and no lives, the three 
above referred to excepted. 

Special reports to newspapers represent the storm 
to have been terrific, and it is a matter of surprise 
and congratulation that the damage to the fleet was 
not more severe. The steam propeller, New York, of 
995 tuns burden, had on board a cargo of ammunition, 
rifles, bombs, tents, &c, valued at $200,000, and the 
steam gunboat, Zouave, 175 tuns, armed with three 
guns, were both lost. The guns of the Zouave were 
saved, but all else on board these vessels Was lost. 
Other vessels suffered more or less dam age, and some 
were aground in the sound, but it was thought they 
would be got off by the aid of the tugs and gun- 
boats. 

FRESH WATER NBEDID. 

A correspondent of the Times says : — 

One of the most serious difficulties now threatening the 
expedition is the danger that the supply of fresh water 
will be exhausted. before we shall be in a condition to 
move to a point where it can be obtained. To think of 
finding sufficient to quench the thirst of this large army, 
and the naval force on the land near this point, is out of 
the question. There is but a limited supply on board each 
vessel, and something must be done at once, to guard 
against such a calamity as would overtake us in the event 
that thewater fails. Several of the steamers have a con- 
densing apparatus on board which furnishes a moderate 
supply, and there is one of Normandy's apparatus in full 
operation on the beach, going night and day, and turning 
out a thousand gallons each 2i hours. This machine was 
put up, and has tieen kept in operation by Mr. Edward 
btillman, who is also about to set to work three others of 
inferior capacity — one on board the Commodore's ship, 
one at Camp 1 Wool, and a third at Camp Winfield. The 



apparatus of Leighth all's, on board the Sentinel, makes 
3,500 gallons a day. Altogether, we ought to make 6,000 
gallons per day. 

Normandy's fresh water apparatus is illustrated 
and fully described in Vol. II, No. 17 (new series) 
Scientific American. 

another great naval expedition. 

Another formidable naval expedition is now pre- 
paring at New York and other points, which is to be 
commanded by Commodore Farraguet. It will be by 
far the most powerful naval force yet fitted out, and 
will consist of the Richmond, Peniacola and other large 
steam frigates, a great number of gunboats and twenty 
or thirty vessels carrying mortar3 and thirty-two 
pounders. The mortar flotilla is connected with this 
expedition. Speculations begin to feo rife among 
us as to the destination of this great fleet. It is no 
doubt intended to operate on some point where a 
powerful demonstration is required. These expedi- 
tions are harrassing to the Confederates in the ex- 
treme, and they arc put to their wits' end to know 
how to meet them. 

THE BATTLE OF SOMERSET. 

In our last number we announced the Federal vic- 
tory at Somerset, Ky. The battle was fought at Mill 
Spring near that town, and will probably pass under 
that designation. The victory was complete in every 
respeW; ; ZoJlicoffer was killed and his whole army 
routed in disgrace. It was announced that the flying 
troops would make a stand at Monticello, but recent 
information states that Gen. Schoepff was occupying 
that place. There are many interesting details about 
this battle which we have not room to publish. The 
Richmond papers at first would not believe it ; they 
declared that it was a Wall street dodge to raise the 
wind, but they were compelled to admit their defeat, 
and one of them declared it was more disastrous than 
the Northern papers led them to infer. We claimed 
a big victory at the outset, and if the secessionists 
suffered more than our journals stated, they must have 
been very severely whipped. 

HANG THE RASCALS. 

The beef and pork which is now being furnished to 
the army is the subject of much complaint. A large 
quantity of it comes from Philadelphia and New York, 
and no one appears to know how it ever passed inspec- 
tion. Whole barrels opened in some of the regiments 
are found to be unfit for use. The coffee, tea and rice 
furnished the government for the soldiers is generally 
of the most villainous description. 

The Chicago Tribune says an attempt was made to 
palm off cartridges destitute of powder in the ammu- 
nition for Enfield rifles served out to the Burnside 
expedition. 

HOMEOPATHY IN THE ARMT. 

The Committee on Military Affairs in the House of 
Representatives have under consideration the expedi- 
ency of introducing the system of Hahnemann into 
the army. It was agreed to authorize Mr. Dunn to 
report a bill instructing the Medical Bureau of the 
War Department to permit, under certain restrictions 
as to number and qualifications, the employment of 
graduates of regular Homeopathic colleges as army 
surgeons. This measure has been fought bitterly in 
committee, and has for its opponents the entire pres- 
ent medical force of the army. Every effort will be 
made by the zealous disciples of the old school to 
defeat the bill ; while the devoted and convinced be- 
liver in st'mSta simUibus curantur are working with the 
intense ardor of younger and more enthusiastic re- 
formers. We understand that Gen. McClellan, who 
is a firm believer in homeopathy, is anxious to have 
the system tested in the army. Why not try it f It 
has thousands of firm believers in the country, and 
is rapidly gaining ground. It would be far moreeco- 
nomical than the older system, and if it should prove 
just as successful something would be gained in a 
pecuniary point of view. The Scientific American 
is the advocate of steady progress, and we can see no 
reason why a well-tried new system should not have 
a fair chance. Away, then, we say, with all blind 
prejudices, and give our army the benefit of the best 
systems. We care not what they are called, we go 
for the best. 

MISCELLANEOUS. 

The town of Biloxi, which lies on the Gulf of Mex- 
ico, is now in possession of the Federal forces. Com- 
mander Smith, with three steamers, went toward this 
place in search of a secessionsteamer- Not finding it 
he demanded the surrender of the place, which request 



was complied with. He destroyed a sand battery, 
seized two cannon and a vessel loaded with lumber, 
which w«ts found very useful to our troops on Ship 
Island. The male inhabitants had deserted the town, 
and it was found occupied by women, children and 
hogs. We do not learn that any damage was done to 
either. 

We have information through a Savannah paper 
that the Federal forces have occupied Cedar Keys, on 
the western coast of Florida; a small group of islands 
at the entrance to Wakasassa Bay. They are the west- 
ern terminus of the Florida Railroad, connecting with 
Femandina. There is a great deal of valuable ship 
timber in this locality. 

The steam-frigate Franklin, on the stocks at the 
navy yard, Portsmouth, New Hampshire, considered 
by competent judges the finest specimen of naval 
architecture in the service, seems to have been over- 
looked both by the Navy Department and Congress. 
Her hull has been nearly if not quite ready for 
launching these several years, and an appropriation for 
an engine is all that is needed to put afloat oneof the 
finest vessels in the world — larger than any of the 
steam frigates now in commission, and fitted to mount 
1 sixty guns of the heaviest caliber. Wonder is ex- 
pressed that no movement has been made to secure 
the completion of this ship. 

A large number of 13-inch mortars have been pass- 
ing for the last few days through Harrisburg, on the 
Pennsylvania Railroad, to Philadelphia, en route for 
the city of New York. They were cast at the Fort 
Pitt Foundry, near Pittsburgh, which establishment 
has turned out some of the heaviest ordnance in the 
service, in addition to a large supply of smaller ma- 
terial. 



Secretary Stanton. 

TEST OF AN INVENTION. 

The special correspondent of the Tribune states that 
a patriotic inventor recently entered the office of Sec- 
retary Stanton, and proposed to sell the Government 
a patent armor, when the following dialogue sn- 
'• sued : — 

Secretary— Has this been examined by a Board of 
officers? 

Patriot — No. ' 

Secretary — Then I propose a test it myself. Put 
it on, and I will have you shot at. 

Patriot — Some part not protected might be hit. 

Secretary — No danger of that, sir ; get Colonel 
Berdan to shoot you ; Colonel never misses, sir. 

Patriot? — nonplussed — I don't consider that a fair 
test. 

SEO&ETA.S? — I do ; and I don't think much of a 
man who decHftcaa test Chat he is willing to subject 
my soldiers to. No, sir. ¥«uc*(a't ((ell patent- safety 
contrivances to this Department ; 'ifitib- if you will 
bring an invention here which will push our armies 
on to the rebel forces, I will buy it. Good morn- 
ing, sir. 

ESSAY ON CHEESE. 

A Western man, who said he hailed from the Re- 
servo in Ohio, had about a dozen quires of paper writ- 
ten over two or three times, which he said was an 
" Essay on Cheese. ' ' The Secretary laughed ! " You 
must go to the Commissary General ; he has charge 
of feeding the army." " I have been at first one and 
another all summer, and somehow or other I do not 
get any further ahead, and that is why I want you to 
investigate it;" and he commenced to unroll his 
papers. Indeed, sir, I dp not know how cheese would 
agree with the soldiers." "That's just why I want 
you to read these papers and examine these certifi- 
cates." "But I have not time, sir." All hands 
commenced laughing, but the Ohio man stuck it out 
bravely. " I assure you that there is not a soldier in 
the army who does not like crackers and cheese, and 
I can make it for three cents a pound. ' ' " Now I tell 
you what you had better do, go to Senator Wilson and 
get him to put it in his bill, it will then pass the Sen- 
ate and become an army regulation to give out cheese 
rations." Well, could you not indorse it, and then 
i t would be sure to be passed f " No, I cannot indorse 
it, beoause I know nothing about it. " Oh, well I will 
leave these papers," and he made for the table. " I 
will never read them, if you do, until the war Is 
over." With a look of despair, Ohio made for the 
door, Inquiring of every one he met if they knew 
where Senator Wilson lived f 
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Wall-Sided Ships Condemned. 

The old school of British shipbuilders complain of 
a system of modeling which has been recently adopt- 
ed in England both for ships of war and merchant- 
men. This system embraces wall-sides in preference 
to the rounding inclination, which may be seen in 
all our own old ships of war and in many of our best 
modern freighting vessels. A writer, in one of the 
English papers says : — " In looking at the Warrior 
from aft you are struck with one prominent feature — 
her wall-sides. This form has not only been adopted 
by the Admiralty, but prevails in the construction of 
our modern merchant steamers. To it I attribute, to 
a great extent, the rapidly-increasing number of them 
lost. Several iron-built and well fastened screw 
steamers in the Baltic trade have gone down with 
all hands, already this year, and the number without 
doubt will lie increased whenever a gale is met with 
by any deeply-laden, wall-sided steamer. Why are 
these wall-sided vessels adhered to when experience 
has so repeatedly condemned them?" 

On this subject the Commercial Bulletin (Boston) re- 
marks : — 

It is well known that our own most successful 
vessels of war have been remarkable for the inclina- 
tion of their sides. All our sailing frigates have 
bold, rounding sides, and finer vessels of their class 
have not been produced by any other nation, but like 
the English our modern steam-frigates are rather 
wall-sided, particularly those which have been built 
recently. Our new gun-boats are also too flat along 
the sides to be sale in heavy weather. Experience 
has shown that a vessel to sail well musthave a good 
foundation, and this cannot be obtained with wall- 
sides. We are aware of the scientific reason why 
propellers iireUfiilt long and narrow, in contradis- 
tinction to having " kettle bottoms." It is, because 
the latter displace too much water, and thereby offer 
too much resistance and as speed is the principal 
object, safety is not sufficiently taken'into considera- 
tion. In our merchant steamers we notice the same 
peculiarity — they are all wall-sided, and they all roll 
tremendously in a heavy sea, because they have im- 
perfect bearings at the-line of flotation to check them. 

We consider this a very important subject, and 
hope our shipowners will examine it carefully before 
they have any wall-sided vessels built. In our mer- 
chant ships this new notion is not very prominent, 
because our mode of measurement would tell against 
it ; yet there are a few flat sides in our mercantile 
marine. The desire to obtain large stowage capacity, 
with a small register, has preserved for our trading 
vessels the good old fashioned rounding sides. 



Mechanical Substitute for Horses in War. 

Whether we shall ever find a perfect substitute for 
cavalry in war may perhaps be doubted, or whether 
any cavalry, however rapid and perfect, will be able 
to charge in face of a body of well trained infantry 
armed with rifles of long range, is a matter that will 
have to be proved by experience on some grand bat- 
tle-field. In the last grand charge at Waterloo, the 
head of the advancing columns of Nopoleon " melted 
away" even before the old-fashioned guns brought to 
bear upon it, so as to render advance beyond a cer- 
tain point impossible. How much more will rifled 
cannon and Enfield rifles do this in future ! 

But for military transportation there can be no 
doubt that horses will and must be set aside by de- 
grees, by the superior advantanges offered by steam 
for drawing heavy weights, even on common roads. 
At any rate this war has exhibited some of the disad- 
vantages under which we must and do labor where 
dependent on horses and mules. Hence it is that the 
enemy has been so careful of keeping railroad connec- 
tions in their rear, and so much more successful where 
they can do than this in Western Virginia. Facili- 
ties for transportation are everything in such cases, 
and the saving of horse and mule flesh is beyond cal- 
culation. If the locomotives now employed on rail- 
roads could be so modified that on arriving at the end 
of the rails they could run on common roads, though 
they might draw but a quarter or even a tenth part 
of the usual train, or no more than equal to ten or 
twelve horses each, how great the advantage. 

There has been no part of the public expenditure, 
about which there has been so much just complaint 
as that in horses. The frauds have been immense. 
Horses that have been sold and condemned, bringing 



not more than from one to Ave dollars each, are most 
of them such as ought never to have passed inspection . 
Many of them have introduced contagious diseases 
among the horses that were valuable. All of them 
have to be long trained before of much value, and to 
be fed and groomed daily at a vast cost, whether at 
work or not. For the transportation of heavy guns 
on common roads, they are a most costly motive 
power, so that in point of fact very little of this sort 
of transportation is attempted. 

One quarter of the money wasted on poor horse 
flesh would, if expended in proper trials and premi- 
ums, have put the government in possession of loco- 
motives or steam carriages adapted to haul cannon 
and all heavy army supplies on common roads. These 
could be constructed with wheels of such a breadth 
as not to mire or sink down on common roads except 
where any means of transporting cannon must sink 
down, owing to the weight. They would not require 
food (i. e. fuel) except when at work, would not be 
subject to diseases, or need months of training nor be 
liable to a stampede if placed under fire! They 
would afford facilities for a greater concentration of 
hauling power at a given point to a degree thafrthe 
power of no number of horses could be brought prac- 
tically to hear ;, while the price per horse power of a 
steam engine could be brought far lower than the pre- 
sent government prion for horses. 

Let the government draw up specifications for an 
engine that shall weigh a certain amount and be able 
to haul a certain number of tuns on a level road, or 
on a road of any given inclination, offer a fair price 
for those engines presented that shall fulfil all their 
conditions, and to contract, at a given price, with re- 
sponsible parties, for a sufficient number of approved 
engines, and we have no doubt that in a little time 
three-quarters of all the teams now in use at such 
vast cost would be superseded, and the army supplies 
better and more quickly transported. Such engines 
could be made to place themselves anywhere, and 
operate as stationary engines for all the purposes for 
which steam is and can be used. Put on top of a hill 
they could draw cannon up and then trotoff with them 
to any desired point. They could be better protected 
than horses from the guns of an enemy. All the 
working machinery being under iron-clad mail. — 
Phila. Ledger. 

Becent Experiments in Using Steam With and With- 
out Expansion. 

Mr. H. P. M. Birkinbtne, Chief Engineer of the. 
Philadelphia Water Works, has communicated to the 
Journal of the Franklin Institute an account of some ex- 
periments lately made with a pumping engine at the 
works, using steam at full stroke, and expansively 
with a cut-off. He says, this engine was originally 
so arranged as to carry steam the entire length of the 
stroke. The valve gear was much worn, and defective 
in its arrangement, a new valve gear was put upon 
the engine, by which the steam could be cut off at 
any point of the stroke. The experiments to test the 
value of this improvement were not made with the 
precision and care they should have been for publica- 
tion, but were made simply for the use and informa- 
tion of the department. The results may, however, 
be taken as practically correct, although more care- 
fully-conducted experiments might make a slight dif- 
ference. The load upon tfee engine and the condi- 
tion of the engine pump and boilers were the same in 
both experiments. In the first experiments, and with 
the old valve gear, it required careful firing to keep 
the engine in motion at any thing like a fair speed — 
say twelve revolutions per minute. In the experi- 
ment with steam cut off' at half stroke, as the engine 
is now running, it is kept up with ease. Steam 
was not cut off at less than half stroke, on account of 
the boilers, which are old, and not considered per- 
fectly safe at over sixty pounds pressure. It will be 
seen that this engine is not economical in fuel, nor is 
it constructed on the most approved plan, but these 
experiments show the economy of using steam expan- 
sively, in this instance, at least. 

The diameter of the cylinder of the engine, horizon- 
tal, non-condensing, 30 inches ; length of stroke of 
piston, 6 feet ; cubical contents of nozzle, and clear- 
ance at each end of cylinder, 1.5 cubic feet ; diameter 
of pump cylinder, double acting, 18 inches ; stroke of 
piston of cylinder, 6 feet ; diameter of fly wheel, 22 
feet ; weight of rim of flj wheel, 18,000 pounds. 



There are six cylindrical boilers set in brick work. 
Diameter of boilers, 40 inches ; length of boilers, 26 
feet ; diameter of heaters, 30 inches ; length of heat- 
ers, 16J feet ; total heating surface, including one-half 
of the whole surface of boilers, and the whole of the sur- 
face of heaters, about 1,500 square feet ; area of grate 
surface, 200 square feet. The pump is placed horizon- 
tally about 25 feet in front of the steam cylinder, and 
in a plane 18 feet below it. The piston rod of the cylin- 
der gives motion to the upper end of the vibrating 
beam, by means of a cross head and a short connect- 
ing rod, while a similar cross head and rod transmit 
the motion of the lower end of the beam to the 
piston rod of the pump. From the upper end of the 
beam a connecting rod also gives motion to a crank 
shaft and fly wheel, by means of which the motion of 
the engine is equalized. The pump receives its water 
from the river under a head of about 4 feet at mean 
tide, and forces it through an 18-inch pipe, 13,260 
feet long, to a reservoir 118 feet above the average 
level of the river. The steam and exhaust valves of 
the cylinder are of the Cornish equilibrium variety, 
placed in chests at each end of the cylinder, and are 
operated by cams on a revolving shaft driven by bevel 
wheels from the crank shaft of the engine. The ar- 
rangement for varying the cut off is simple and effec- 
tive. Each steam valve is opened by a roller on the 
end of an appropriate lever, which is depressed by a 
raised face or projection on a corresponding cam. The 
cams are so made that by moving them longitudinally 
on the shaft, faces of greater or less length, corre- 
sponding to different grades of expansion, are pre- 
sented to the roller on the end of the valve lever. 
Under each boiler, in the chamber behind the bridge 
walls, is a supplementary boiler or heater, connected 
to the main boiler by wrought-iron pipes. 

OE9EEVED RESULTS OF EXPERIMENTS. 

Without With 

Expansion. Expansion. 

Duration of experiments 23.5 28 

Total number of revolutions 21,860 26,250 

Total pounds of coal consumed 21,520 16,270 

Pressure of steam as per gage on 

boilers 38 50 

Average effective pressure per square 
inch of steam pston, as per indica- 
cator diagram 28.5 28.5 

DEDUCTIONS FROM OBSERVED RESULTS. 

Revolutions per minute 12.78 15.62 

Revolutions per pound of coal 1.015 1.613 

Coal per horse power per hour 8.073 5.08S 

Coal consumed perhour per square foot 

of grate 3.75 2.9 

Coals consumed per revolution in lis . . .984 .619 

Water evaporated per ft of coal, in lbs. 6.72 6.85 
Coal saving with expansion in per cent- 

ums of coal used without expansion. .... 37.03 

[It will be observed that in using the steam expan- 
sively in the above case, it was 50 pounds pressure on 
the inch — 12 above that which was used atfull stroke. 
We regret that Mr. Birkinbine did not make experi- 
ments with steam at 50 pounds, running full stroke, 
because it is admitted by those who are advocates of 
non-expansive steam that there is a gain in using 
steam of a high pressure and temperature, independ- 
ent of using a cut off. These experiments, therefore, 
are not conclusive, although they are instructive and 
interesting. — Eds. 

Inspection of Steam Boilers in Bhode Island. 
In Providence, B. I., there is an excellent associa- 
tion, similar to that in Manchester, England, for in- 
specting the boilers in that city and vicinity. The 
Inspector, Mr. James H. Monroe, in his report for last 
year states that there are 100 steam engines under- the 
charge of the association, the average power of which 
is 5,150 horso. For generating steam there are 247 
boilers used, of the following classes : — 

Cylinder boilers I* 2 

Flui; boilers 80 

Tubular boilers « 

Egg-shape boilers 3 

Total 247 

Mr. Monroe says ;— " Therehavebeen 12 boilers and 
3 small engines stopped during the year. I have found 
2 boilers unfit for use, which have been replaced by 
others. I found 17 boilers needing repairs, which 
have all been properly repaired. I find in all the 
boilers that I have examined the greatest cause of 
trouble is the large deposit of sediment and scale col- 
lecting in the boiler from the impurity of the water. 
I would recommend to persons locating boilers a plain 
boiler, of easy access to clean, as the most suitable 
for use generally in this city." 
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THE APPLICATION OF CHEMISTRY TO THE 
MILITARY AET. 

At tbo weekly meeting of the Polytechnic Associa- 
tion of the American Institute, on Thursday evening, 
Jan. 23d, the chairman announced that the appointed 
subject for discussion was the application of chemistry 
to the military art, and called upon Professor Beely 
to open the debate. 

Prof. Sbeli— There seems to be a general misappre- 
hension iu the public mind in regard to what chemis- 
try can do in the way of killing people. We see lit 
the papers, or hear in conversation, the statement 
that if it were not for our humanity we could easily 
suffocate an army with noxious vapors, or sprinkle 
them with destructive acids, or burn them up with 
liquid fires. All of these notions are quite absurd. 
We employ the most destructive agencies with which 
we are acquainted. The greatest service that chem- 
istry has ever done for the military art was the inven- 
tion of gunpowder. It has more destructive power 
than any other substance known. Compare it, for 
instance, with some of the acids the use of which in 
war has been suggested. If we throw sulphuric acid 
upon a person it will Injure him. If a drop gete in 
the eye It will put the eye out. But it will not do as 
much damage as a shot of the same weight striking 
the eye. I would rather have ten grains of sulphuric 
acid thrown in my face than a shot weighing one 
grain. All this too is apart from the practical diffi- 
culty of throwing a liquid to any distance. The art 
of war is the most perfect of all arts. It has received 
far more encouragement from governments than any 
other, and the intelligence of all nations for thousands 
of years has been directed to its improvement. To 
provide for Its vdHous'ezlgencieB the latest develop- 
ments of science are called Into requisition. Explo- 
sive shells, charged with the most suitable materials 
known, have been carefully and thoroughly tested, 
and ate now stored in great number* In* our arsenals. 
Wi have heard some talk about filling shells with 
" liquid fire," as it is called— a solution of phospho- 
rus in bisulphide of carbon. It was said last week 
thai this substance has been objected to from the fact 
that it produces sores which are difficult to heal. It 
is not the aim in battle to afflict the enemy with 
incurable diseases, but to disable him Immediately. 
It fa just as well to wound him, or to take him pris- 
oner, as to kill him. When phosphorus is dissolved 
in any volatile liquid like the bisulphide of carbon, 
if the solution is spread out in a thin sheet, as soon 
as the solvent evaporates, the phosphorus, exposing a 
large surface to the atmosphere, absorbs oxygen so 
rapidly that it becomes heated to the moderate tem- 
perature (about 120°) at which it takes fire. But 
phosphorus in burning gives out very little heat, and 
will seldom set anything else on fire. Last week Dr. 
Van Der Weyde very kindly showed us the common 
and striking experiment of dipping a piece of paper 
Into the phosphorus solution and holding it in the 
air. You remember that as the solvent dried awav 
the phosphorus took fire; and you also remember 
that the paper was not burned. You know that upon 
the ends of friction matches there is a little phospho- 
rus, and below this a little sulphur. Now, the sul- 
phur in burning produces sulphurous acid, which is 
an exceedingly poisonous compound, and it would he 
very desirable to avoid using the sulphur. But the 
phosphorus will not set the stick on fire. Sulphur 
burns more easily than wood ; the phosphorus will 
set the sulphur on fire, and then the sulphur will kin- 
dle the stick. I would rather have a sis-inch shell, 
filled with melted cast-iron, to set a ship on fire with 
than a hogshead of a solution of phosphorus In the 
bisulphide of carbon. 

At this moment Dr. Van Der Weyde came in from 
his lecture and remarked : — I was told in the hall 
that it bad been stated here that the substance which 
I exhibited last week would not burn anything. 

The Csaimian — Will Prof. Seely please repeat his 
statement. 

Prof. SsELV-Dr. Tan Der Weyde understands the 
matter perfectly, and if ho were going to give an 
account of it, it would be the same that I have given. 
I (aid that pBftphorUs generates very little heat in 
burning, and will set fire only to very combustible 
substances. 

Dr. Yah Deb Weyde— I got a drop of the liquid on 
my thumb and there is a bad burn that it made. 

Prof. SiuttT— Yes j but it did not set it en fire. 



SURFACE CONDENSERS FOR STEAM ENGINES. 



Number V. 



In diagram No. 10 we have views 'of the pecu- 
liar double condenser tubes of James M. Miller, for- 
merly of New York, whose condenser was illustrated 
on page 17, Vol. VIII. (old series) Scientific Ameei- 
Fig. 10. 
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can. The other figure representing Howden & Mor- 
ton's bent tubes will be easily understood. Miller's 
condenser consists of a series of tubes, each double. 
The outer one is of comparatively large diameter, 
with a conical tube fixed.^o the inside, the smaller 
end being closed, and extending nearly to the mouth 
of the outer tube. The steam is admitted between 
the -plates.into the tubes, the water circulates around 
their -outer surfaces. 

Fig. 11 represents the condenser of Messrs. Wil- 
liamson & Perkins. 

Fig. 11. 
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The exhaust steam from the boiler is admitted by 
the branch, S', Into a cast- Iron box, containing a num- 
ber of tubes, A, closed at their ends, and firmly fixed 
into a tube plate at the lower end, being allowed to 
expand and contract through holts in the upper plate, 
which serves to keep the tubes in place. Inside these 
tubes are others of smaller diameter, B, open at both 
ends, the lower ends being firmly fixed in the dia- 
Fig. 12. 




phragm of theo hamber, D, and reaching nearly to 
the closed ends of the tubes, A. Water is admitted 
by the branch, W, through the chamber, D, Into the 
tubes, B, and, passing through their upper ends, re- 
turns through the annular space between the two tubes, 
thus cooling the outer tubes and condensing the 
steam, the condensation water from which is removed 
by the air pump through the branch, C, and is re- 
turned to the boiler. 
By an arrangement not shown in the diegratn 



(phould any leakage take place) a valve attached to 
the inlet branch, W, being partially closed, the circu- 
lating pump attached to the outlet branch, W, acts 
under such circumstances as an air pump, and causes 
a partial vacuum on both sides of the tubes, thus pre- 
venting the access of condensing water to the Conden- 
ser. This condenser has been used with considerable 
success by Dr. Williamson, and possesses many advan- 
tages ; first, by the condensation water having all to 
pass through the annular space between the tubes, 
must necessarily (the same quantity being used) pass 
much more rapidly over the surfaces than when the 
water fills the whole of the tubes, aDd thus present a 
large surface of water, and, at the same time, by its 
rapid motion, diminish the quantity of scale or sedi- 
ment on the tubes. The tubes are also free to expand 
and contract unequally by beiDg fixed atone end only. 
On the other hand, it would be very inaccessible for 
cleaning, and, from the double number of tubes, ex- 
pensive • 

The next figures, 12, 13, represent a plan patented 
by Messrs. Randolph and Elder, and consists of a num- 
ber of alternately right and left spiral tubes, attached 
at one end to the top pipe, W, and inclosed in an iron 
I\g. 13. 




case, into which the exhaust steam is admitted through 
the braDch , S', and the condensation water withdrawn 
through the branch, C, the condensing water being 
made to pass through the spiral tubes. 

This condenser would, undoubtedly, expose a largo 
condensing surface, and would not be affected by any 
unequal expansion and contraction of the tubes, but 
it would be expensive and difficult to manufacture, 
and inaccessible for cleaning. 

Uses for Light Rock Oil. 

ChemtBte who have investigated the subject of pe- 
troleum products agree that benaole is not to be found 
among them ; and that the substance called benzole 
which is obtained from petroleum Is a light eupion 
oil ranging in specific gravity from 650° to 750°, It 
Is now used to some extent as a vehicle for quick-dry- 
ing paints. It is very volatile and evaporates rapidly 
when exposed to a gentle heat. As it does not con- 
tain water, it is superior to common alcohol as a sol- 
vent for several resins that are employed In making 
varnishes. 

Those light oils have been used successfully in sev- 
eral cases of rheumatic and neuralgic affections. The 
beat method of applying it for this purpose is to satu- 
rate a piece of cloth or paper, and bind it to the part 
affected by several thicknesses of cloth, to prevent 
too rapid evaporation, and continue the application 
as long as the patient can bear it. A short time after 
its application a pricking, burning Bensation will be 
experienced, which should be borne as long as possi- 
ble, and the application then removed. The pricking 
soon subsides,and Misapplication, if necessary, should 
be again repeated. No vesication or eruption will be 
caused by its application ; only a slight redness of the 
skin, which soon disappears. 

Extent of tee CJclf Stseah. — The Swedish govern- 
ment last year sent a scientific expedition to Spitsber- 
gen. It has just returned to Trorusa, whence it 
started, after having accomplished Its mission very 
satisfactorily, in spite of the rigor of the weath- 
er. The old maps have been corrected ; tresh ports 
have been discovered and numerous experiments made, 
which have thrown fresh light on meteorology and 
natural history. It has been ascertained that animal 
and vegetable life exists in the sea at a depth of 2,600 
yards, and that the great current of the Atlantic 
Ocean, known by the name of tho Gulf Stream, 
reaches as far as the coast of Spitz be rgen, pieces of 
broken wood, bottles, 4c, having been found there. 
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How to Fan a Fleet over a Biver Bar. 

Messrs. Editors : — I was just reading an account 
of the naval expedition down the coast, and that it 
was to enter the waters of Pamlico Sound, where 
there was some difficulty expected in passing over the 
bar, as the water was represented to be only eight 
feet, while most vessels drew a great deal more. I 
suggest the following mode for crossing bars : — Let 
the steamers — say half dozen or more — be lashed to- 
gether, one immediately behind the other, and ad- 
rance slowly to the bar, the hindmost one throw- 
ing a small anchor over the stern as soon as they 
enter the soft mud. By holding the boats thus, and 
keeping the wheels in motion, the soft mud will be 
drawn from the first boat to the next, and so passed 
along until it is thrown behind the last in deep water. 
As the way is cleared the boats can be moved ahead 
slowly, so as not to compress the soft mud under the 
bow of the first. In this way, I think, the difficulty 
can be overcome. I will simply state my reasons for 
thinking so. I was one of a party, in the fall of 1828, 
passing from Great Egg Harbor to Little Egg Harbor, 
and when we came to the bar, the tide being down, 
six of us could not row our boat through, although 
we could move the mud quite freely with our oars. I 
proposed that we sho.uld rock the boat gently, at the 
same time usingour oars as paddles, close to the side 
of the boat. In this way we progressed, and in a 
short time we were over. J, p, 

Dayton, Ohio. 

-sThe Motion of Sockets. 

Messrs. Editors: — The writer, "Civil Engineer," 
of an article under this head, in the Sciemtific Ameri- 
can of Jan. 18th, makes an intricate question of the 
matter by quoting prominent scientific names on the 
subject, and concluding by expressing his own opinion 
that the cause of a rocket's motion is by the resistance 
of the atmosphere to the issuing gas, and that " it is 
doubted whether a racket would ascend at all in a 
vacuum." 

In reply, if a cylinder containing steam, or other 
gas, be surrounded by air, compressed to the same 
density, there would be no tendency in the gas to 
burst off the end, and if tho end were removed by 
some means foreign to the cylinder there would be no 
tendency to motion. But if the density of the sur- 
rounding air be lessened the inclosed gag would be- 
some available to give motion, in proportion to the 
density of the air, and, when in a vacuum, the aotion 
would be perfect. 

The above writer alludes to the impossibility of 
propelling a steamboat by an opening in the rear end 
of the boiler, and conceives his argument strength- 
ened thereby, which is not apparent. However, this 
is not theoretically impossible, and a speculative 
paper on the subject was forwarded by me to the 
Franklin Journal about the year 1843-4, at which period 
I was an occasional contributor. 

If the tube leading aft from the boiler were protect- 
ed from losing heat, and of such (impractical) length 
that the steam at the end should have expanded down 
to atmospheric pressure, we should have an effioient 
and economical steam engine. T. W. B. 

Cincinnati, January, 1862. 

i m m > 

A Question In Belation to Steam. 

Messrs. Editors : — Will you please state your views 
upon the following through the columns of your 
paper : — I have a steam heater, consisting of an iron 
cylinder, inclosed in a jacket, also of iron ; the arti- 
cle to be heated is placed in the cylinder, and steam 
admitted between the cylinder and jacket ; there is 
a safety valve on the heater, weighted 10 pounds to 
the inch ; also, a pipe to admit steam, and one from 
the bottom to cany off the water of condensation. 
Both the pipes have throttle valves, so as to keep the 
pressure at about what the safety valve will hold 
down, viz. , 10 pounds per inch. Under certain un- 
favorable circumstances the heater will not heat fast 
enough, and the question is, will it heat more rapidly 
if the pressure in the boilvr is raised from 40 poinds 
(the pr-eSetit rftWKtfre) to 50 dr 60 pWKds per far-h:— 



the steam after passing into the heater of course fall- 
ing down to 10 pounds, the highest pressure admissi- 
ble there? ■ J. J. B. 

Burlington, Iowa, Jan. 18, 1862. 

[Steam at 10 pounds pressure must always be at a 
temperature of 240°, provided it is heated through 
the water ; but if our correspondent will carry his 
pipe through the fire, so as to superheat his steam, he 
may have his steam at any temperature that he pleases 
with a pressure of 10 pounds to the inch. — Eds. 



Making Core Boxes for Casting. 

Messrs. Editors :— The following is a description 
of a method which I employ to obtain core boxes for 
small castings. By the mode described, the form of 
the cavity intended for the core is very exactly and 
easily obtained. I wHl endeavor to make it intelli- 
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gible by describing the mode of making a core box 
for the core of a tube, two inches in length and one- 
half of an inch in diameter. I screw together near 
their ends, two pieces of wood, four inches long, 
one-half an inch wide and one-quarter of an inch 
thick. Centering it at the jo\nt I turn the united 
pieces to within one-half an inch of each end, that is to 
say, three inches of the • same, down to the diameter 
of the tube (one-half of an inch), and cut off the un- 
turned ends, all of which is explained by the figure 
below, A B between the dotted lines being the space 
representing the part turned. I then lay one of these 
half-round pieces on a smooth board, flat surface down, 
and upon it I lay a flask of the same length, namely, 
three inches, one inch wide and three-quarters of an 
inch deep, as represented by figure 2. Having oiled 

Fig. 2 
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the upper side of the pattern I fill the flask with 
fluid plaster of Paris. "When this has hardened I re- 
move the flask and lay the other half of the pattern 
on the half imbedded in the plaster, and on it place 
another flask of the same dimensions as the first, and 
like it, having semicircular notches in its ends to fit 
the pattern. After oiling the surfaces of the pattern 
and of the first cast of plaster, I fill the second as be- 
fore with fluid plaster of Paris. When this latter 
cast has hardened, I separate the two flasks, and re- 
moving the pattern from each they form the core box 
(adjusted by means of splints upon the sides and ends) 
in which a core can be molded, as at C, of sufficient 
length for the tube and for half an inch to support 
each end in the sand mold at the foundry. 

Other shapes than circular may be obtained by the 
same method, which will often save much time, pro- 
duce an improved core box and facilitate its manufac- 
ture. T. M. Coffin. 

Plymouth, Mass., Jan. 11, 1862. 



vented for cutting off the cartridge. The annexed 
cut represents one of the latest of the plans of 
forming a cartridge to obviate the necessity of tearing 
the paper at the end of the cartridge with numerous 
holes, so that the flame from the percussion cap may 
reach the powder without having the paper torn. To 
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The powder for loading muskets for use in the bat- 
tle field is always measured out in quantities suffi- 
cient for a single charge, which is inclosed in a paper 
wrapper and attached to the bullet, the whole form- 
ing a cartridge. In loading, the soldier bites off or 
opens the end of the cartridge, so that he may pour 
the powder into his musket, after which he drives 
down the ball and the paper of the cartridge with his 
ramrod. The biting of the cartridges often produces 
serious injuries. In the first place it makes the mouth 
very dry, causing in long battles extreme thirst. The 
powder is apt to make sores in the mouth, and is very 
injurious to the front teeth ; not unfrequently dis- 
abling the soldier for the performance of his duties. 
These inconveniences have long been recognized by 
army Officers, and many efforts have been made to 
devise a cartridge which would not require to be bit- 
Cm fti IcWfiHg, SUA «H$M\$S&Q&1 attfcD hitve rJ&rrlrf- 




show the construction of the cartridge it is represent- 
ed with a little slit in the paper. The paper, a, be- 
yond the base of which it extends a sufficient dis- 
tance to form a receptacle for the powder, c. The 
end, d, of the oartridge is perforated with holes which 
are two small to permit the escape of the powder, 
but which will readily admit the flame from the per- 
cussion cap. 

Application for a patent for this invention has 
been made, through the Scientific American Patent 
Agency, and further information in relation to it may 
be obtained by addressing the inventors, T. C. Rich- 
ards, at Milwaukie, Wis. 
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THE THREE SERIES. 

The substancos resulting from the destructive dis- 
tillation of coal vary with the temperature at which 
the distillation takes'place. There are three series of 
these substances, each series the result of a peculiar 
distillation, which are at the present time occupying 
a large share of the attention of the civilized world. 
The first is formed in making illuminating gas, the 
second in the manufacture of coal oil, and the third 
constitutes petroleum or rock oil. Illuminating gas 
is produced at a bright cherry red heat, about 1,400° 
Fah., coal oil at a temperature of 650° to 700°, and 
petroleum under conditions which have not been as- 
certained. 

Of these three series only one has received any con- 
siderable examination — the series formed in the man- 
ufacture^ illuminating gas. Coal oil, illuminating 
gas and petroleum are all composed of mixtures of 
various hydrocarbons. Hydrogen and carbon com- 
bine with each other in a great number of propor- 
tions, far greater than any other two elements, form- 
ing a corresponding number of substances varying 
very materially from each other in many of their pro- 
perties. There is no class of substances in nature 
more interesting than the hydrocarbons, and as the 
production of these is the primary object in the dis- 
tillation of coal, we propose to give considerable 
space in these articles to their examination, and as 
those produced in the manufacture of gas are the only 
ones that have been investigated, our attention must 
be confined to them. We shall reserve their exami- 
nation for our next article, merely remarking at this 
time that they differ from the hydrocarbons which 
constitute either coal oil or petroleum. For instance, 
one of the most interesting and valuable of all the 
hydrocarbons in the coal-gas series is benzole. It is 
not only applicable to a variety of uses when isolated, 
but it is the substance from which the brilliant dyes 
solferino, magenta, &c. , are made. There is a vola- 
tile hydrocarbon in petroleum, assimilating benzole 
in some of its properties, but it is notbenzole, neither 
isthere any benzole in coal oil, if the retorts are kept 
at the usual low temperature of 650° to 700° during 
the distillation. In our next article we shall describe 
briefly the mode of distilling coal for the manufao- 
ture of gas, and shall afterward proceed to an exam- 
ination of the products. 

— n m ^ * i n . . — . — — 

Ail Invention or the Camp. — We have in ourpos« 
session a very clear working drawing of a firearm in- 
vented in the camp of one of the NewTorkregiments. 
The drawing was not only done in camp, but the 
drawing pen with which it was executed was made 
there also from a piece of sheet iron obtained front 
the armorer of the regiment. 

A Company with a oapital of $250,000 has been 
formed in England for cultivating cotton in Queens- 
land ; another with a capital of $1,000,000 for culti- 
vating Cotton in Venezuela, andanother, with a capital 
of |250,OT, for MflvStifigit la Natal 
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Binks's Experiments o n the Constitution o f Steel. 

The following is Muspratt's account of Mr. Binks's 
experiments on the constitution of steel, alluded to in 
anarticle'bn our editorial page : — 

Mr. 0. Sinks, in a series of interesting experiments 
upon the manufacture and true composition of steel, 
has advanced suggestions of very great importance. 
His experiments were conducted upon iron, submitted 
to different reagents, at a full red heat, as in case 
hardening, or in the cementation process. His results 
were as follow : — 

1 . That a small rod of iron packed in boxwood char- 
coal, in a closed porcelain tube, and kept at a full red 
heat for twelve hours, did not, after being tempered, 
show a hard steel surface, nor did it exhibit, under 
high and different degrees of heat, the play of colors 
peculiar to real steel. It still remained malleable 
iron. 

2. But when atmospheric air is admitted to such an 
arrangement, in such quantity only as still to keep the 
carbon in excess, then, in the first instance, the sur- 
face of the iron, and, finally, if the time of contact be 
long enough, the whole of the iron is converted into 
steel. 

3. That the application to the iron of nitrogen gas 
does not produce steel. 

4. That neither does the application of carbonic 
oxide give steel. 

5. That the application to the iron of a hydrocar- 
bon — as when defiant gas is passed through the tube, 
or when the red-hot rod is dipped into oil containing 
no nitrogen — does not produce steel. 

6. But that the application of defiant mixed with 
ammoniacal gas, or the application of gaseous cyano- 
gen, produces steel, as does also the dipping of the 
hot metal into a nitrogenizedoil or fat. 

7. That the application of ferroqyanide of potassium, 
as has been so loriffknown, gives steel. 

8. That equally with the ferrocyanide does the ap- 
plication of simple cyanide of potassium result in the 
production of steel ; therefore, it is not to the iron 
contained in the ferrocyanide that the' steel-making 
property of the latter salt is due. 

0. That potassa applied to the hot iron, or the keep- 
ing the hot iron in the vapor of potassium, does 
not yield steel. 

10. That with iron of the kind that has so far been 
referred to and used, id est, commercially pure wrought 
iron, containing no materialproportion of carbon, the 
application to it of ammoniacal gas, or of nitrate of 
ammonia, fails to produce steel. 

11. But that the application of ammoniacal gas or 
chloride of ammonium to iron containing a consider- 
able proportion of carbon, ninety-five to five, results 
in its conversion into steel. 

These results tabulated, and the composition of the 
reagents expressed in chemical formula, will better 
exhibit the inevitabledeductionsto which they lead : — 

1. Fe-f-C — in excess, every other ele- 

ment excluded leaves iron. 

2. Fe-f-C — in excess-f-atmospheric air . . .gives steel. 

3. Fe-f-N — nitrogen leaves iron. 

4. Fe-f-C — carbonic oxide , leaves iron. 

5. Fe-f-H 4 C 4 — defiant gas leaves iron. 

6. Fe-f-H 4 C 4 — in excess-f-NH — ammo- 

niacal gas gives steel. 

7. Fe-f-N C 2 — cyanogen gives steel. 

8. Fe-f-K„ Fe Cy 3 — ferrocyanide of potas- 

sium gives steel. 

9. Fe-f-K Cy — cyanide of potassium gives steel. 

10. Fe-f-KO — potassa leaves iron. 

11. Fe-f-K — potassium leaves iron. 

12. Fe-f-NH, — ammoniacal gas leaves iron. 

13. Fe-f-N H 4 C1 — chlorideof ammonium. leaves iron. 

Fe-f-C 

14. -f-N H,— ammoniacal gas gives steel. 
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Fe-f-C 

15. ,-f-N H. CI — chlorideof ammon- 
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nium gives steel. 

The conclusions drawn from these experiments are 
thus stated by the author : — 

That the substances, by the application of which to 
pure iron it is converted into steel, all contain nitro- 
gen and carbon, or nitrogen has access to the iron 
during the operation. 

That carbon alone added or applied to gure iron 
does not convert it into steel. 

That nitrogen alone so added or applied does not. 



produce steel ; but that it is essential that both nitro- 
gen and carbon should be present, and that no case 
can be adduced of conversion in which both of these 
elements are not present and in contact with the iron. 

That both nitrogen and carbon exist substantially in 
steel after its conversion ; and the presence of both is 
the real cause of the distinctive physical proper- 
ties of steel and of iron, in which latter these ele- 
ments do not exist. 

That presumptively, but not demonstratively, the 
form of combination is not that of cyanogen — though 
that compound plays so important a part in conver- 
sion — but is that of a triple alloy of iron, carbon and 
nitrogen. 

Lastly, that experimental research is yet required to 
determine the relative proportions of the elements 
when their union gives pure steel. 

The reader will perceive that these investigations 
and their results are deeply interesting, and throw an 
entirely new light on the composition of steel. May 
not the nitrogen take the place of that portion of car- 
bon which is eliminated from the cast iron during the 
process of its conversion ? 



Cotton and Sugar at the West. 

The Commissioner of Patents, in a circular just 
issued states that the cultivation of cotton in the 
milder portions of the free States is beginning to at- 
tract general attention, -'lo prevent failures in its 
cultivation, it is proper to remark that it is a princi- 
ple in vegetable physiology that tropical plants can 
never be acclimated North except by a repeated repro- 
duction of new varieties from seed. The attempt to 
grow Sea Island cotton, such as is now brought from 
Hilton Head, would prove a failure in any portion 
of the free States. The only variety capable of suc- 
cessful cultivation in those sections now seeking its 
introduction is the "green seed" cotton, such as is 
now being raised extensively in Arkansas, Missouri, 
Tennessee, and portions of Kentucky, and which pro- 
duces the "white fiber." Seed should be obtained 
from these localities. The modifications of soil and 
climate will influence the size of the plant, the length 
and fineness of the fiber, and the product of the crop. 
No reasonable doubt is entertained of the success of 
the culture in all mild portions of the Middle States, 
and efforts are now being made to procure the proper 
seed for distribution. 

The results of the cultivation of sorgho the past 
year settle the question of its entire practical success. 
The value of its product is now counted by millions, 
and its cultivation is becoming a subject of absorbing 
interest. One of the difficulties presenting itself is 
the want of pure seed. To meet this want the Patent 
Office has ordered seed from France for distribution the 
ensuing spring. It must be borne in mind, however, 
that the same causes which has produced deterioration 
here exist there, and well-grounded apprehensions are 
entertained that the seed thus imported may not be 
free from suspicion. Farmers interested should secure 
pure seed from among themselves when it is possible, 
as the season is so far advanced that direct importa- 
tions from Africa or China would be impracticable, 

A correspendent of the Philadelphia Ledger remarks 
respecting the cultivation of cotton North : — 

The Southern shore of Lake Erie possesses an altogether 
peculiar climate. A strip of land about sixteen or twen- 
ty miles in width, adjacent to the lake and extending al- 
most across the State of Ohio, has its temperature very 
much modified by the influence of the large body of water 
north by which the northern winds are greatly tempered. 
A distinguished naturalist who resided lor many years at 
Cleveland, observed that both animals and plants were 
found in this belt of land which belonged further South 
than even Cincinnati. A short distance in the lake is 
found Fisher's Island, which is now the best place in the 
United States for the culture of the grape. 

Whether or not this shore region is adaped for cotton cul- 
ture can only be determined by actual experiment, and I 
trust it will be made this coming season. 

A region suitiable for the cultivation of the vine 
may not be adapted for the cotton culture. Early 
frosts are the great drawback to the raising of cotton. 
It is a plant which is almost as tropical in its char- 
acter as the orange. It is stated that there is a species 
of cotton raised in Japan, in sections on the same 
line of latitude as Southern New York and New Jersey. 
Probably this variety may be cultivated with success 
in the Middle States. 



No less than 27,000,000 cubic feet of timber are im- 
ported annually into Great Britain. Most of this 
com«s from Canada and' the United States. 



Dividends of manufacturing Companies. 

The following is a table of semi-annual dividends 
on the manufacturing stocks of several leading New 
England corporations : — 

Dividends. Amount. 

Juftj. Jan. Jan. 

X'jnHt'azlur wg Campanile. Capital. 1861. 1862. • 1862. 

Applaton 1600,000 4 6 136,000 

Bates 800,000 5 6 48,000 

Chicopee 420,000 6 25,200 

Cocheco 2,000shs. $25 50,000 

DouglasAxe 300,000 3 3 9,000 

Dwight Mills 1,700,000 2 4 68,000 

Franklin 600,000 3 4 24,000 

GreatFalls 1,500,000 3 4 60,000 

Hill (Lewistown, Me) 400,000 5 6 20,000 

Hamilton Cotton 1,200,000 6 72,000 

Jackson 600,000 3 5 30,000 

Lancaster Mills (par 450)... 2,000 shs. $13J $12 24,000 

Lowell Iileachary 300,000 5 5 15,000 

Manchester Print Works. . . . 1,800,000 3 4 72,000 

Middlesex 500,000 5 5 25,000 

Nashua 1,000,000 3 5 50,000 

Naumkeag 700,000 5 4 28,000 

Newmarket 600,000 3 4 24,000 

Pacific 2,425,000 3 4 97,000 

PortsmouthCo 183,200 3 5 9,160 

Salisbury 750,000 6 10 75,000 

Salmon Falls 1,000,000 2 4 40,000 

StarkMiUs 1,250,000 3 6 62,500 

Washington Mills 650,000 — 3 49,500 

Total $1,013,360 

The stocks here enumerated represent a capital of 
$25,000,000. The half-yearly dividends amount to up- 
ward of $1,000,000, averaging fully 8 per cent per 
annum. The amount of dividends paid on the same 
stocks last midsummer was only $617,900. 
♦ ■ 
Sorghum in Wisconsin 

The Wisconsin Farmer says : — We have favorable 
reports of the sorghum crops of the past season. 
The opening of the war and the certainty of ad- 
vanced prices had the effect to stimulate the farmers, 
and the result appears to have been an increased sup- 
ply of sorghum molasses. , As appears by the statis- 
tical returns, the number of acres planted in 1860 
was 318 85-100, yielding a product of 51, 135J gallons 
of molasses and 3,493 lbs. of sugar. Last year the 
crop must have been considerably larger than this, 
thocgh we have not sufficient dataforasafe estimate. 
We have never believed that sorghum would come to 
be a great staple crop in our State, but the success 
which has attended its cultivation on a small scale 
should be an encouragement to more of our farmers 
to cultivate it for their own use. Next season we 
shall expect a much larger crop than ever before. 

Prince Albert. — It is observed iy The Alheneum 
that the knowledge of the Prince Consort was very 
great, and it lay in many unexpected nooks and cor- 
ners: Of music he knew far more than an average 
man — played on more than one instrument — sang 
well — and wrote down his thoughts in musical works 
of some length — if not with high creative power, yet 
with a steadiness and sensibility not to be found in 
the works of ordinary gentlemen who write. It is 
known to the public that he was a very good etcher. 
" We have heard an engineer declare that the Prince 
knew more of fortification than any non-professional 
person he had ever met ; and the Secretary of the 
Photographic Society assures us he was a very admir- 
able photographer." 

Back Numbers and Volumes of the Scientific American. 

Volumes I., II., III., IV., V. complete, except Nos. 
7, 9, and 15, of volume III., which are out of print — 
(bound or unbound) may be had at this office and 
from all periodical dealers. Price, bound, $1 50 per 
volume, by mail, $2 — which includes postage- Price 
in sheets, $1. Every mechanic, inventor, or artizan 
in the United States should have a complete set of this 
publication for reference. Subscribers should Hot 
fail to preserve their numbers for binding. 

We are prepared to bind volumes in handsome cov- 
ers, with illuminated sides, and to furnish covers for 
other binders. Price for binding, 50 centB. Price for 
covers, by mail, 50 cents ; by express, or delivered at 
the office, 40 cents. 



World's Fair Agency. — Our readers will notice the 
advertisement in another column of G.' H. Sanborn, 
of Boston, in which he proposes to become an active 
agent for American exhibitors. We remember Mr. 
Sanborn at the Great French Exhibition of 1855, and 
regard him -well qualified to meet all the wishes of 
our countrymen at the approaching London Exhibi- 
tion. 
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FOBTUNES A{ID MISFOETUNES OF AH ABTIST. 



Many of our readers in Washington, Baltimore, New 
York and Philadelphia, remember the famous Root 
daguerrean gallery, on Chestnut street, in the last- 
named city, which nourished most about the year 1850, 
when the art was comparatively in its infancy. Since 
that period the art has yearly improved, and many 
hundreds who once admired the sun pictures so skill- 
fully taken at the Hoot gallery have departed this 
life, while as many others now living have, no doubt, 
forgotton the pleasant, kind-hearted gentleman who 
was ever in attendance at the gallery, ready with his 
pleasant countenance to greet a new customer. That 
gentleman was M. A. Root, the proprietor of the art 
gallery, and after whose name it was then called and 



while, added to these two employments a third, that 
of copying engravings with the pen, a work which he 
executed with extraordinary skill. The dexterity and 
taste displayed in these various arts, gained for him 
an extended and enviable reputation, especially as he 
had been from the outset entirely self-taught, and 
possessed of few advantages. He was, in consequence, 
strongly advised to visit New York or Philadelphia, 
and place himself under the instruction of Inman or 
Sully. Accordingly ho came, in August, 1833, to 
Philadelphia, and consulted Mr. Sully, who spoke 
discouragingly of painting as a profession, suggesting 
that all artists were poor, and that, if he became one, 
he would inevitably be doomed to much suffering in 
mind, body and estate. He then counselled Mr. Root 
to make the teaching of penmanship his vocation, 
stating that he could do more good and secure more 



so credibly known. A few years ago we lost sight of 

the famous operator in Chestnut street, and, until the j thanks, as well as more dollars for his labors. 

other day, we knew not what had become of him, but [ Such suggestions from so high authority weighed 

supposed that, like others in the profesaion, he had i U p 0n the young man's mind so forcibly as to alter, at 

amassed a fortune and had retired from business, to ; i eas t f or the time, his plan of life. Accordingly, by 



enjoy the fruits of his industry, when, one day, we 

came across a neatly-printed circular, from which we 

extract the following : — 

M. A. Root would respectfully inform his friends, his 
former patrons b and the public at large, that after nearly 
five years' suspension of his professionalflabors he has re- 
turned to the pra ctice of Heliography in all its branches, 
and may be found at No. 953 Broadway, and No. 183 Fifth 
Avenue, opposite Fifth Avenue Hotel, New York, pre- 
pared to execute pictures in every mode and style of the 
art, and with all the latest improvements. Many may be 
aware that this long inaction was caused by a terrific rail 
road collision, from which escaping barely with his life, 
he received injuries so severe that indescribable and pro 



the solicitation of friends, he. was induced to com- 
mence teaching penmanship in Wilmington, Chester, 
Woodbury and other- places in Pennsylvania, up to 
the year 1835, when he commenced private classes in 
Philadelphia, and assumed the charge of the writing 
department .in several of the city schools. He con- 
tinued thus o'ecupied until 1846, and, meanwhile, pre- 
pared and published an admimble series of writing 
books, which had an extendetWale. 

In 1846 circumstances served to awaken, in a novel 
form, hjs'bld Jove of art. A daguerrean gallery, at 



traded sufferings were the result, and he must carry * _ . . _... ' 

tokens of them even to his grave. His health and strength, \ the COfner of Fifth and Chestnut streets, in Philadel 

phia being for sale he purchased it of J. E. May 



however, being at last restored to a degree fully adequate 
to all the demands of his profession, he now returns to the 
practice of an art which, for twelve years prior to his cas- 
ualty, he had cultivated with enthusiastic zeal. 

We afterward oajled at the gallery, between Twen- 
ty-second and Twenty-third streets, and solicited from 
Mr. Root an account of his early life, and a statement 
concerning the casuility to which his advertisement 
briefly alludes. He being one of the oldest, and at 
one time the most popular operator in the country, we 
think the following short history of his life, success- 
ful career and misfortune will not fail to interest 



all, the now-celebrated photographer to the Royal 
Family, London, and there commenced the busi- 
ness of sun painting. At that time there were 
but five practitioners of the art in the city, and 
daguerreotyping was regarded by the public gen- 
erally not so much as an important art, destined 
to become general, as an ingenious and beautiful nov- 
elty. And even by its practitioners, not less than by 
the public, it was esteemed little else than a mere me- 
chanical operation, requiring simply a manual apti- 



to which he belongs. 

M. A. Root was born in Granville, Licking County, 
Ohio, August 15, 1808. His parents emigrated to 
that place, then an untracked forest, from Westfield, 
Mass., in 1807. The subject of this sketch who was 
by temperament, industrious, sober and regular, re- 
mained at the parental home until his twentieth year, 
taking his full share of the severe toils of this wilder- 
ness farm. But, notwithstanding his incessant and 
fatiguing labors, and the absence of all appliances 



all his old personal friends, as well as the profession ; tude and dexterity, and not artistic genius and ac 

quirement. The fallacy and gross wrongfulness of 
these views Mr. Root directed his efforts to expel, and 
succeeded in making his new vocation respectable, 
popular and remunerative, and to give it an approved 
place and name throughout the country, at the same 
time that he carried the art itself to the highest 
attainable point of perfection. In these endeavors he 
spared no needful expense, and in the course of a few 
years devoted to building up his business upward of 
$25,000. He availed himself of every practicable 



and incitements to the culture of art, the native means of attracting the popular attention to his art. 



genius of the boy manifested itself, as has hap- 
pened thousands of times before, by a propensity to 
sketch the faces of persons, animals or objects coming 
in his way. 

Thus passed the life of young Root until 1827, whea 
his father sent him to the Ohio University, in Athens, 



Thus he took careful views of public edifices, public 
processions and demonstrations, &c, and embraced 
every opportunity accorded him for obtaining the por- 
traits of distinguished individuals, such as statesmen, 
military men, clergymen, lawyers, artists, actors, sci- 
entific and literary persons, &c. These productions 



Ohio. He entered the University, and committed the i were generally noticed editorially by the city press, 



mistake so common with ambitious youths ; he 1 
studied intensely, while he omitted to take a moder- 
ate share of physical exercise at regularly-recurring" 
periods, substituting for this violent fits of exercise at 
remote intervals. As a consequence his health becam e 
undermined, and he was obliged to leave the school. 
So soon, however, as he was able, he took to his fa- 
vorite employment, and, with his pencil, sketched 
first the faces of his father's family. His success en- 
couraged him to hope that he saw an opening for the 
future. Opportunity occurred for taking portraits in 
adjoining towns. Becoming thus favorably known, 
he visited Columbus, the State capital, and there 



and often by distant papers, besides being liberally 
advertised by himself at a heavy expense. The de- 
sign of all these measures was to popularize the art 
by drawing general attention to its productions. The 
result of this course of Mr. Root was to augment very 
soon the number of city practitioners from five to 
above one hundred. As an indirect effect of the same 
causes the daguerrean operations in the United States 
swelled from a few hundreds to the number of ten 
thousand. Another of the plans resorted to by Mr. 
Root was to exhibit skillfully prepared pictures at the 
annual Fairs held in New York, Boston, Philadelphia 
and elsewhere. At these exhibitions eighteen medals 



passed the winter of 1830-31, employed in sketching : and several diplomas were awarded him for the superi- 



the members of the Legislature, and citizens of the 
place. 

Finding, while resident here, a writing master of 
celebrity, he took evening lectures of him in addition 
to his sketching occupations by day. The result of this 
two-fold work was a second attack of pleuresy, which 
came upon him while stopping in Worthington a few 
miles from Columbus. There he was confined from 
February to September before he could return to his 
father's house, twenty-eight miles distant. After his 
recovery he resumed his pencil, and, at the same time, 
taught writing schools in the evenings ; and, after a 



ority of his heliographic specimens. 

Mr. Root's natural love for the art and his ■enthu- 
siastic and protracted study of publications upon the 
subject, had thoroughly acquainted him with the 
characteristics most important to a portrait and the 
most essential points to be aimed at in attempting 
the representation of his subject ; e. g. t the best view 
of the face and the best posture of the person ; the 
disposition of light and shade calculated to produce 
roundness and relief ; and more especially the most 
intelligent and genial expression of the sitter's indi- 
viduality or self-hood. 



It has already been mentioned that he was ever oc- 
cupied with endeavors to improve the art. These 
endeavors embraced his individual experiments and 
his interest in and aid to the experiments of oth- 
ers. Thus, in regard to the supposed discovery of 
a method of daguerreotyping in the colors of na- 
ture, or chromatography, he exhibited his habitual 
interest in the subject by an expenditure of time and 
labor in the encouragement of the project, for which 
he was never pecuniarily remunerated. So also to 
perfecting and popularizing the photograph and am- 
brotype he devoted much time, great toil and large 
outlays of money. He furnished more articles upon 
his art, which were published in the Photographic Jour- 
nal, than any other American. 

We have thus intimated, in a summary way, the 
nature, variety and magnitude of Mr. Root's exer- 
tions in behalf of the heliographic art in its several 
species. From this account itappears that from very 
childhood his life had been more or less given to 
art in genera], till a concurrence of circumstances in 
1846 having directed his attention to heliography, 
the twelve following years were given to this with a 
zeal and a success to which this country probably 
furnishes no parallel. The advance of the art rather 
than its pecuniary results had been his paramount 
object during this period. The time, however, had 
come for seeking some pecuniary compensation for 
what he had done and expended in this art. At the 
close of the year 1856 he sold out his establishment 
in Philadelphia, and commenced fitting up another 
establishment in New York, under auspices which 
could hardly have failed to achieve him a successful 
business. A few days prior to the time appointed for 
commencing his new enterprise he set out for a short 
visit to Ohio. While on his journey he became the 
victim of a railroad collision, from which he now 
suffers and which has rendered him a cripple for life. 
Nine persons were rent into fragments and seventeen 
were more or less severely wounded, and a friend 
with whom Mr. Root was conversing at the moment 
was instantly killed. After all the dead and injured 
within view had been removed, some motion was 
noticed in a mass of rubbish lying near, chiefly of 
splintered boards and timbers ; for in the collision 
the reception room of the station house in which 
these friends were waiting for the train, was utterly 
demolished. This pile being removed, Mr. Root was 
found beneath it most frightfully mutilated, lying upon 
his left leg with his foot by the sideof hisf ace. He was 
removed to a settee, but his case being considered so 
hopeless that all the other wounded were attended to 
before his injuries were specially examined. This was 
twenty-four hours after the collision, during all which 
time he had lain unconscious, and it was the agony 
of the surgical ministrations that restored his senses. 
For upwards of four months he was unable to 
move a limb ; the bone of one leg being crushed 
from hip to knee, and there were other injuries 
scarcely less severe. To the physical agonies of these 
long, long months must be added the mental dis- 
tresses arising from As absence from his family and 
the thought that his new business plans were being 
thwarted. At last he was able to reach his home, but 
for several months he was too feeble even to take a 
short ride, and it was still longer before he could 
walk the distance of a square without the assistance 
of two crutches. 

Meanwhile, through the long painful hours of the 
day, and the still more painful hours of the night, 
his mind was tortured by thoughts that would intrude 
on all he had lost and was daily losing ; by doubts 
whether he would ever regain health and vigor to re- 
sume the business of life, and by the soon-discovered 
certainty that, if he recovered, he must be a life-long 
cripple. 

A loss of five years' probable profit by the practice 
of a first-class heliographer, added to the expense at- 
tending such a long sickness, and the reader can read- 
ily conceive that Mr. Root's pecuniary loss from his 
calamity must be very large. No compensation can 
be made him for the years of suffering he has en- 
dured. But compensation for pecuniary losses is pos 
sible, and we trust residents of this city and other 
places, who have occasion to patronize a skillful pho- 
tographic artist, will not fail to give the unfortunate 
subject of our sketch their patronage. Mr. Root may 
be found in constant attendance at his new gallery, 
No. 953 Broadway, New York city. 
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Improved Knife Sharpener and Scourer. 

The accompaning engraving represents a useful 
kitchen implement, which will be found of daily con- 
venience in every well regulated household. It is an 
instrument for sharpening knives, and for scouring 
knives, forksand spoons, and is operated as follows: — 

By the thumb-screw, A, it is readily attached to 
the edge of a table when 
the several parts will all be 
found in a convenient posi- 
tion for use. The knife is 
sharpened by drawing its 
edge between the two har- 
dened steel disks, B B. Two 
flat pieces of cork, e and d, 
are pressed together by a 
spring placed behind the 
piece, d, and the bla de o 
the knife by is polished 
passing it back and forth 
between these pieceB ; dry 
emery or rotten stone be- 
ing dusted upon them. The 
cylindrical cork, E, with 
the plane end is for the 
flat portions of forks and 
spoons, and the rounded 
end of the cork, F, is for 
the bowls of spoons, while 
the tines of forks are se- 
cured by being rubbed be- 
tween the two corks, E 
and F. The cork, G, pre- 
sents a surface of a differ- 
ent form still for other 
utensils. The box, H, is 
for the Bcouring-ppwder. 

The manifest alvantages of this implement are the 
compact and convenient positions of the various sur- 
faces to fit all parts of the several utensils to be 
scoured, and the cheapness at which it, can be made, 

Application for a patent 
for this invention has been 
made through the Scientific 
American Patent Agency, and 
further information in * rela- 
tion toit may be obtained by 
addressing the inventors, E. 
and A. Buckman, at East 
Greenwich, N. Y. 



tical blacksmith, for the purpose of turning nuts on 
plows, which he found it difficult to turn by means of 
a monkey wrench ; and it will be found serviceable in 
many places where no other style of wrench can be 
employed. 

It is so simple and so clearly represented in Fig. 1 
of the engravings as scarcelyto require a description. 




impossible for the united strength of two men to bend 
or break one of these wrenches of moderate size. 

Fig. 2 represents the wrench with a gage attached 
to form a saw-set. Upon one end of the wrench so ew 
is secured by a nut the rod, a, which has the screw, 
6, passing through its upper end. This rod and screw 
form the gago by means of which all the teeth may 
be bent at the same angle 
from the plane of the blade. 
By turning the screw, 6, this 
angle may be varied for a 
wide or narrow set as may 
be desired. 

The ownership of this 
patent is divided between 
James Clizbe and the inven- 
tor. Mr. Clizbe owns the 
right to all the Northern 
States lying east of the west 
line of the Ohio, with Ken- 
tucky, North and South 
Carolina, Virginia, Maryland 
and Delaware in the South- 
ern States. Persons wish- 
ing to purchase rights or to 
act as agents in any of this 
territory will pleaBe address 
him at Quincy, Mich. 

The right to the remain- 
ing portion of the country 
belongs to the inventor, 
Buel Bawson, who may be 
addressed at the same place. 



BUCKMAN'S KNIFE SHARPENER AND SCOURER 

Two jaws of wrought iron, malleable cast iron or 
steel, are hinged together at one end, while their dis- 
tance apart at the opposite end is adjusted by a right 
and left-hand screw passing through them in their 



fy.I. 



Improved Wrench andSawset. 
The invention here illus- 
trated is pretty certain to 
prove a profitable one, from 
the combination of two im- 
plements into one which, 
when upon an article of gen- 
eral use, always insures suc- 
cess ; first, it is a good thing ; 
and secondly, it is being well 
managed. It is a convenient, 
simple and cheap wrench, 
such as is wanted by every 
blacksmith and carpenter and 
nearly every farmer in the 
country ; and Mr. Clizbe,who 
has taken an interest in the 
invention, is a man of inde- 
fatigable energy and perseve- 
rance, who could make an in- 
ferior invention profitable. 
The first money that he sent 
to Washington was misap- 
propriated by his agent, and 
Mr. Clizbe, after waiting nine 
months, visited Washington 
and found that no step had 
been taken to secure his pat- 
ent. In the meantime a rival 
application had been made, 
between which and the sub- 
ject of this patent an inter- 
ference was declared. Mr. 

Clizbe'i application was rejected, but he followed 
it up, persevering after,repeated rejections, till he 
finally obtained a patent covering all the points he 
defireTl 
TTifa wTSffch was invented by Buel Bawson, a prac- 





RAWSON'S PATENT WRENCH AND SAWSET 

widest part. It will be seen that this form of con- of 



struction gives 'remarkable strength to the wrench ; 
the screw brac«Bthetwo jaws wherethegrea test strain 
-comes, while the bar/die enflgj being. joined together 



Bock Oil in England. 
Mr. Alexander Macrae, oil 
and produce broker, of Liv- 
erpool, in a circular, dated 16th December, says: — 
The introduction of petroleum, kerosine, photo- 
gene, or rock and well oil, is making tremendous 
strides, though it does not surpass the prediction in 
my first circular, viz., that it 
would be second only in ex- 
tent to cotton. I will even 
go a step further, and ven- 
tureto assert that if the rocks 
and wells of Pennsylvania, 
Canada and other districts 
continue their exudation at 
the present rate of supply, 
the value of the trade in this 
oil may even equal American 
cotton. Montreal (internally, 
and likely externally by this 
time,) is lit with the white 
refined, andl can seeno reason 
why London and Liverpool 
should not also be, for the oil 
gas distilled from the raw pe- 
troleum is immensely superior, 
and much more brilliant than 
our own coal gas. For years 
we have sent coals to America 
for gas works, and it will be 
a singular freak of events if 
she and Canada should now 
supply uu with a better expe- 
dient. Invested interests will, 
perhaps, stay it for the mo- 
ment, but will they ultimate- 
ly? In my first circular it 
was stated that some 7,000 
barrels of crude and refined 
were on the way to this coun- 
try, and the London Times, 
of the 18th ult., mentions 
8,000 barrels on the way to 
London. There are 10,000 
barrels coming to Liverpool, 
and 2,000 barrels to Glas- 
gow, in all about 20,000 bar- 
rels (worth £100,000 ster- 
ling, and the trade not six 
months old), a simple tithe 
what we want ; American hostilities and the 



ice in the St. Lawrence (although we have still St. 
John's, New Brunswick,} may stop supplies to some 
extent^ Wit IbW no donbt the future will Tiufiicate 



by the hinge, combine the strength* of Both.' It is tke expectations I haVe. so frequently expressed. 
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OUR WOOLEN MANUFACTURES. 

So great has been the demand for army woolen 
goods, such as cloth, flannel and blankets, that all 
the woolen mills in our country have been stimulated 
to prodigious efforts in order to supply the demands 
made upon them. Most of the factories have been 
engaged on army contract work, and it is stated that 
all the corporations have made handsome profits. 
One peculiar effect of the war has been a great rise in 
the prices of the coarser qualities of wool, while the 
finer sorts have been lowered. .The army regulations 
specify that common army cloth shall be made of a 
long coarse staple, hence the great demand for this 
class of wool has raised it to a very high figure. Thus 
the coarse Beckwell wool which used to sell at from 
25 to 35 cents per pound has advanced to 38 and 45 
cents. The consumption of wool for anry purposes 
during the past six months has amounted to no less 
than 15,200,000 pounds. This allows for an overcoat, 
blanket, coat and pants, unitedly weighing sixteen 
pounds for 950,000 suits. 

The army regulations requiring wool of long staple 
are wise, because long wool produces the best cloth 
for wear, but if fine wool can be obtained of sufficient 
length, and at a moderate price, it is unwise to restrict 
the regulations to long coarttyiool, as the finer quality 
is warmer, more pleasant to wear and, when the 
thread is properly twisted, it endures longer. We ad 
vise those who have charge of the army clothing de- 
partments to give this subject their serious attention. 

Although the army regulations specify that the 
cloth, blankets and flannel shall be made of long 
new staple wool, it has been publicly asserted that 
great quantities of shoddy goods have been foisted 
upon the United States authorities in the supplies 
that were furnished for the early volunteers. Shoddy 
consists of old woolen rags reduced by machinery to 
as near the condition of wool as possible, and it is 
employed to mix with the cloth to thicken it, as a 
substitute for good wool. It is used in the manu- 
facture of cloth, upon the same principle that old 
paper pulp is used to mix with rag pulp. It is short 
in the fiber and is deficient in strength, but it is diffi- 
cult to detect it in new cloth. A little wear, however, 
soon discloses the rotten character of the fiber, as 
the shoddy rubs off and comes out in fine fuzz, leav- 
ing the cloth thread bare. We understand that a 
superior system of inspection for army and navy cloth 
now prevails, and that it is scarcely possible for the 
government to be defrauded hereafter by contractors. 

THE TURKISH BATH IN NEW YORE. 

Several of our daily papers have stated that there 
is a project on foot in this city for establishing a Turk- 
ish bath, and that several thousand dollars have al- 
ready been subscribed for the object. It is proposed to 
erect a building for this purpose ; to send to Turkey 
for a sufficient number of men and women to act as 
attendants to superintend the various departments, 
and to fit up the establishment similar to the best 
bathS in Constantinople and Smyrna. 

A- Turkish b'aflt is pe'c'feliar, ahiS entirely different 



from immersing the body in an elongated vessel con- 
taining water. The operation of Turkish bathing 
consists in, first, seasoning the body ; secpnd, mani- 
pulation of muscles ; third, peeling off the scarf-skin ; ■ 
fourth, soaping ; and then the patient is conducted to i 
the bed of repose. These are the five acts of the 
operation. There are three es sential apartments in the 
building — a great hall open to the outer air ; a mid- 
dle chamber, where the heat is moderate ; and the 
inner hall, which is properly the thermas. The first 
scene is acted in the middle chamber, the next three 
in the inner one, and the last in the outer hall. 

The bather having been divested of his clothing, 
and having his loins girt with a linen apron, is con- 
ducted to the first chamber, to which the light is ad- 
mitted through colored glass windows. The room is 
well ventilated, but the air within it dry, and heated 
to 130° Fahrenheit. The bather at first suffers slight- 
ly with hurried breathing ; but as the perspiration 
pours from the pores of the skin, which it does most 
copiously, the respiration becomes normal. Having 
remained in this temperature for an hour the body is 
said to be seasoned ; he next is taken to the hot-room, 
where the air is heated to 170° ; but so great, how- 
ever, is the effort of nature to accommodate herself 
to all circumstances, that he passes into this great 
heat without feeling the slightest'inconvenience. Here 
the perspKaticm breaks out without bounds. And 
lastly, he is taken to the former room, extended upon 
a slab, where his body is- rubbed down, during which 
process the loose epidermis or scarf-skin is rolled off in 
masses. The bajther now is taken to the cool room, 
where bis body is anointed with soap and is treated 
to a shower of cold water. 

Baths have been employed from time immemorial 
in all civilized countries, and the ancient physicians, 
Hippocratus and Galen, recommended them as agents 
of health and important in the cure of certain dis- 
eases. In Egypt, and all parts of the globe where 
ancient civilization prevailed, vestiges of public baths 
have been discovered in the ruins of old cities. The 
Romans were great patrons of public baths. Under 
the Roman emperors there were 870 public batha in 
Rome. These edifices were models of architectural 
taste and ornament. The Turks obtained their knowl- 
edge of the bath from the Romans of the Greecian 
empire. The Turkish bath has been introduced into 
London lately, and it has been highly recommended 
by some English physicians. One veterinary surgeon 
in London has fitted up a Turkish bath for the treat- 
ment of diseased horses, and decided success, it is 
stated, has attended his effort in treating animals 
affected with chronic rhumatism. 



COLORING STEEL BLUE— INLAYING, GILDING 
AND ETCHING. 



The beautiful blue color on portions of sword blades 
and other steel instruments is not a colored enamel 
put upon the metal, but a thin skin of the metal 
itself. It is produced by subjecting the polished blade 
to a certain degree of heat, and exposing it freely to 
the atmosphere. Thus, if we take the blade of a 
knife and polish it highly, then place it upon a plate 
of iron forming the covering of a furnace it assumes 
various . shade of coloring, according as it becomes 
heated. At 430° Fah. temperatnre it will become a 
pale yellow color ; at 490° a dark straw color ; at 
550° a dark purple ; at 570° a dark blue ; at 600° a 
pale blue. By removing the blade from the heated 
plate, when it has attained to any of these shades of 
color, and cooling it by a lew passes through a cold 
atmosphere, or dipped into water, the color will re' 
main permanent. When examined, the surface of the 
blade will appear as if coated with a thin skin of blue 
bronze. It is supposed that this blue film on the 
steel is formed by a combination of the oxygen of the 
atmosphere with carbon in the steel. Heat is not the 
cause of the color, although it is necessary to its pro- 
duction. Sir Humphrey Davy heated a piece of pol- 
ished steel in a glass vessel filled with nitrogen, in 
which case no colored film was obtained. 

The blue film on steel tends t6 preserve it from rnst. 
Two plates, the one colored, the other Of the same 
steel polished, were exposed together for a month in 
the open air during a very rainy season, when it was 
found that the colored plate was free from rnst, while 
th» jfolishod oMfc was entirely c'dye'rtfi with it. 

Articles of sftel Sre dtVth&liM rfKfi gtfflt «hd sil- 



ver i n different ways. One is t o cut burr lines o f the 
figures in the steel when it is soft, then beat in [inlay] 
gold or silver wire into these lines. Another method 
consists in putting on the gold or silver by fire gild- 
ing. By dipping a piece of polished steel into an 
ether solution of gold, a very thin coat of the pre- 
cious metal will be deposited. Articles of steel can 
also be gilded by the electrotyping process, but the 
inlaying system is the best, because it is the most dur- 
able. 

Various devices are put upon steel instruments by 
means of etching. Every part of the article — sword 
or knife — to be etched is covered with a varnish (made 
with resin dissolved in turpentine) excepting those 
portions which form the design — these are left ex- 
posed. The blade is now dipped in dilute nitric acid 
for a few seconds, then taken out, washed in warm 
soft water, and then immersed in turpentine, to re- 
move the varnish, and leave all the surface bright 
excepting those portions which have been exposed to 
the acid. These are corroded — eaten down below the 
surface — and form the etched " dead white ' ' design. 
Various kinds of varnishes may be used for protecting 
the surface of the steel from the action of the acid. 
Soap has been used for this purpose when the etching 
was required to be shallow. 

THE COMPOSITION OF STEEL— FRENCH 
CHEMISTS. 



It was formerly supposed that steel was a combina- 
tion of iron and carhoii, in the proportion of about 
1J fcs. of carbon to 100 lbs. of iron. But the fact that 
certain substances containing nitrogen facilitated the 
conversion of iron into steel led to the suspicion that 
nitrogen was also an essential ingredient of steel ; 
and some ten years ago an English chemist, Mr. C. 
Binks, made a series of experiments to determine this 
point. He enclosed iron in porcelain tubes so that it 
could not receive nitrogen from the air, and kept it 
red hot in contact with carbon alone a sufficient length 
of time to convert it into steel ; but it remained soft 
iron. He then introduced various other substances 
into the tube with the iron, and found that when the 
carbon and nitrogen were both present steel was pro- 
duced, and not otherwise. 

A full account of Mr. Binks's experiments was pub- 
lished, and was received by chemists everywhere as a 
demonstration that steel is a combination of iron, 
carbon and nitrogen. This fact is now published in 
books on chemistry and is a portion of recorded chem- 
ical science. On another page will be found a state- 
ment of Binks's experiments as given by Muspratt in 
his great work on chemistry. 

After all this publicity, a French chemist, M. Fremy, 
has recently been reading papers before societies, and 
otherwise proclaiming that he has made the import- 
ant discovery that nitrogen is an essential element in 
the constitution of steel. The French scientific jour- 
nals generally publish accounts of M. Fremy' s^Hscov- 
ery, and we have not noticed in one of them a single 
allusion to Mr. Binks. 



SAN FRANCISCO STEAM RAIL CARS. 



Combined locomotive passenger cars have been put 
upon the Market- street railway, in San Francisco. 
The people seem well pleased with the steam horse ior 
animals. The first charter of this railway specified 
that the cars should be drawn with horses, but the 
Legislature has amended it, allowing the use of steam 
in the streets. On the 4th of July, 1861, this com- 
pany started with one 13-horse power steam-passenger 
car, and it was then thought that it would do all the 
work required, but they now run four steam cars, and 
can scarcely provide for the wants of the traveling 
citizens. San Francisco has set the example of using 
steam permanently on the city railways. 



The government of France has granted subsidies to 
new steamship lines amounting to about $6,000,000 
per year. There is one line in operation between 
France and Brazil, a line is to be started from Suez 
to China, and another from France to the West In- 
dies and New York. It is stated that none of the 
ocean steamship lines in the world would pay were it 
notforgovernment subsidies. 



Rankdi's Abut Tent. — We gave the address of the 
inventor Of thi« tent aB William Rankin,, No. 6 Aster 
Hduse. ft shbTlln tfe No. 6 Astttr PMfe, Ne"w To*k . 
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BAILWAYS OF THE WOULD. 



There arc 31,800 miles of railroads in the United 
States, of which there are 20,688.51 in the free and 
but 11,111.43 in the slave States. The total cost of 
the entire lines has been $1,192,302,015. Last year 
there were only 631 miles built, against a previous 
annual average of 2,000 miles. But although the 
construction of roads decreased, the traffic on all the 
northern roads was greater than on any previous year. 
The condition of our railroads is favorable at pres- 
ent. 

The length of railways in operation in Great Britain 
and Ireland is 10,750 miles, 300 miles of which were 
built last year. Their entire cost of construction 
amounts to £355,000,000 (about $1,775,000,000). 
There are 5,801 locomotives, 15,076 passenger car- 
riages and 180,574 freight cars usedon these railways. 
Last year they carried 163,435,678 passengers, 60,000,- 
000 tuns of minerals and 29,500,000 of general mer- 
chandise. 

France has 6,147 miles of railway, worked by 3,000 
locomotives ; 3,500 miles of new lines are being con- 
structed. Total cost of completed lines $922,200,000. 

Prussia has 3,162 miles in operation ; Austria 3,165 
miles ; the other German States have 3,239 miles ; 
Spain has 1,450 miles ; Italy, 1,350 ; Eome, 50 ; Eus- 
sia, 1,289 ; Denmark, 262 : Norway, 63 ; Sweden, 
288 ; Belgium, 955 ; Holland, 308 ; Switzerland, 600 ; 
Portugal, 80 ; Turkey, 80 ; Egypt, 204. 

In the British colonies, there ar«jl,408 in the East 
Indies ; Canada, 1,826 ; New Brunswich, 175 ; Nova 
Scotia, 99 ; Victoria. 183 ; New South Wales, 125 ; 
Cape of Good Hope, 28. Making a total of 14,277 
miles in operation in the British Empire ; the entire 
cost of which has been $2,086,765,000. 

In Mexico tbere^are .20,. miles of- railway ; Cuba, 
500 ; New Grenada, 49}, (Panama Eailway) ; Brazil, 
111 ; Chili, 195 ; Peru, 50 ; Paraguay, 8. 

Tbe total length of railways in the world is 69,733 
miles. Their estimate cost is about $5,8^7,200,000. 
Nearly one-half the length of lines belong to the 
United States ; and one fourth to Great Britain and 
Colonies. The cost of the latter, however, is about 
twice that of our railroads. 

We are indebted to the London Engineer for the 
statistics of foreign railways. 



Why Do Men Carry Canes 1 
One of our exchanges thus discourses about canes : — 
Can anybody tell us why some men, sound in limbs 
aud strong winded, are tied to canes 1 We know sev 
oral persons, who, to all appearances, have no mor e 
need of a cane than a jackass has of a tuning fork, 
that, meet them where you will, their cane is a never 
absent companion. In some instances this article is 
several inches too short to be of any service, sup- 
pose gthe owner wanted it for support ; in others it 
is too Mjg ; then again it is too weak, being a mere 
switch. Sometimes the cane is thick and heavy, and 
if the bearer happens to be a feeble-looking man his 
cane seems to be a burden to him. Young and middle- 
aged men, as often as those well advanced in years, 
use canes. Some go flourishing their sticks along, 
never once touching them to the ground ; some carry 
them hugged up in their arms ; some let them slide 
half way through their hands at every step, bouncing 
them on the sidewalk ; some carry them as if ready 
to knock down an adversary ; some drop them lightly 
to the ground, as if fearful of hurting their sticks, or 
that which came in contact with them ; some go with 
the heads of their canes (especially if they are gold) 
bobbing about their mouths, particularly when they 
are still. Nobody, excepting the old or decrepit, 
knows why he carries a cane. The only use we can 
see for them is to beat off vicious dogs, if one is 
attacked ; and we reckon people carry canes for the 
Bame reason that they snuff, smoke and chew — it is a 
habit they have acquired. 

A plan has long been under consideration to open 
up a steam and water communication between the 
West and East, by'connecting the waters of the Medi- 
terranean and Eed Sea. At present, it is said, there 
are 8,000 laborers employed in digging a canal across 
the Isthmus of Suez, in Egypt, for this purpose. If 
it should be completed and put into successful opera- 
tion it would be of vast influence upon the commer- 
cial and political world. 



.Charcoal in Medicine and as a Disinfectant. 

Charcoal powder has been for a long period a favor- 
ite remedy in America, the Indies, and in many parts 
of Europe, for dysentery, and it is extensively used, 
with success, as a remedy for nervous dyspepsia and 
other painful disorders of the stomach and bowels. 

Dr. Beloc, Surgeon-Major in the French Army, says, 
in nervous affections of the stomach and bowels ; in 
those complaints which are so prevalent, and attend- 
ed with so much pain and inconvenience, but which 
do not confine the sufferers to their bed, such as 
weight and uneasiness after eating, nervousness from 
laborious digestion, dyspepsia, pain in the chest, 
waterbrash, &c. ; for each of these disorders, the pow- 
der of charcoal is the most effectual in relievingpain, 
restoring the digestive powers, improving the appe- 
tite, and enabling the stomach to bear food. Some 
vegetable substances contain less than 76 per cent of 
carbon, the remaining 25 per cent consisting of earthy 
mineral and deleterious matter. Charcoal possesses 
the property of absorbing noxious gases. M. Lowitz, 
a German chemist, about the year 1789, first applied 
this substance for deodorization and purification. M. 
Theodore de Saussure, Joy a series of experiments, 
proved its power of altering the character of foul 
gases, by its peculiar properties. " Mr. Turnbull, of 
Glasgow, in experimenting on the qualities of manure, 
covered 350 dead horses with charcoal, and no un- 
pleasantodor was emitted from them. He also placed 
the body of a dog in a wooden box, for more than six 
months, in which he put a layer of charcoal, and 
covered it over with another layer, of a few inches in 
depth . The box was left uncovered in his laboratory, 
from which no offensive smell was ever discovered. 
The property of charcoal to restore sweetness to taint- 
ed meat was shown by Lowitz, when in St. Petersburg, 
in 1786. 



Different Flour and Grain Markets. 
In Chicago the flour of spring wheat is selling*at 
from $3 75 to $4 per barrel ; winter wheat flour at 
$4 25 to $4 65. Spring wheat ranges from 66 to 72} 
cents per bushel ; winter wheat at from 75 to 80 
cents. Corn at from 18 to 20 cents. Eye at 33 and 
34 cents. Barley at 35 and 40 cents. Oats 22 and 23 
cents. In New York flour rangesfrom $5 50 to $7 25 
per barrel. Genessee extra brands, Southern and 
Missouri brands bring the highest prices. Chicago 
flour is an inferior article to these high-priced brands. 
Virginia flour brings $7 25 per barrel. It is preferred 
by pastry bakers and for shipment to warm climates, 
as it contains less moisture than Northern flour. 
Any wheat flour, however, if kiln dried before being ■ 
packed in barrels will keep as well in warm climates. ; 
Chicago spring wheat is selling in New York at from ! 
$1 29 to $1 33 per bushel, and winter wheat (red) at 
from $1 38 to $1 44. Northern rye is selling at from 
83 to 85 cents ; barley, 80 to 90 cents ; oats, 40 to 42 
cents ; corn, 65 cents, mixed, to 86 cents, Southern 
white. Flour and grain have advanced in prices 
during the past week. The rise in flour has been 10 
cents per barrel for all grades. The demand for ex- 
port has greatly improved since the peaceful solution 
of the Mason and Slidell affair. Corn, rye and bar- 
ley have gone up about two cents per bushel. From 
the 1st of January to the 21st, 955,615 bushels of 
wheat have been exported from New York, against 
606,278 for the same period in 1861. Of corn, there 
has been exported 674,417 bushels, against 393,610 in 
the same period last year. Of wheat flour, exported, 
there are 221,390 barrels this year against 106,947 
in the same time last year. 

■ — — — * ■ ■ i 

Victoria Bridge. — The Montreal Advertizer says 
heavy gates to close the tube of Victoria Bridge arc 
in course of preparation ; and a Btrong picket guard 
will be stationed at each entrance. When the gates 
are hung, they will be opened to allow the passage of 
trains, and immediately closed ; and the doors of all 
passenger cars will be locked to prevent any person 
leaving them while passing through the tube. These 
precautions are taken to prevent the threatenedblow- 
ing up of the tube. 

There were 86 steamers built at Glasgow, Scotland, ' 
in 1861 ; their gross tunnage amounted to 62,875 
tuns. At present their are 34 steamers being built at 
the same place, the tunnage of which will amount to 
50,860 tuns. 



Photographic Discoveries of M.Niepcede Saint Victor. 

The Paris correspondent of the Photographic News, 
(London) thus alludes to the above distinguished 
Frenchdiscoverer : — 

The Tremont prize for 1861, has been unanimously 
awarded by the commission to M. Niepce de Saint 
Victor, in preference to the claims of other candi- 
dates, for the following reasons : — 

The debut of M. Niepce de Saint Victor was very re- 
markable. The object of his first effort was to take 
copies of engravings or of designs in black on a white 
ground, by exposing these engravings or designs to 
the vapor of iodine. The iodine attaches itself to the 
black lines of the engraving, &c, and when the de. 
sign so iodized is placed in contact with a sheet of 
starched paper, the lines of the engraving, 4c, to 
unite in preference with the starch of the white 
paper. 

M. Niepce gave a considerable impulse to photog- 
raphy by his application of iodized albumen to glass 
plates : when this film becomes dry, he immersed it 
in a solution of aceto-nitrate of silver, and then ex- 
posed it to the action of light in the camera. He 
thus obtained a negative proof from which any num- 
ber of positives could be afterward taken on surfaces 
impregnated with substances sensitive to the influ- 
ence of light. 

M. Niepce demonstrated the remarkable fact that 
certain bodies receiving the rays of the sun, possess 
the faculty of afterward acting in the dark upon mat- 
ters sensitive to light, as if the first bodieswere them- 
selves luminous, the sun communicating to them a 
power of action which they retain for entire months 
in the dark. 

M. Niepce starting from the beautiful researches of 
M. Edmund Becquerel on the coloration of matters 
sensitive to light; also recognized a very remarkable 
action in chloride of lead, under the two-fold relation 
of the whiteness, and of the duration of the color of 
the image submitted to the influence of light. This 
discovery M. Niepce will soon lay before the Academy. 

M. Niepce is an example of what a decided vocation 
can accomplish. Educated at the cavalry college of 
Saumur, he early made himself a name in science, by 
researches marked by originality ; the academy al- 
ways received them with sympathy, independently of 
the interest inspired by the author of tbem, then a 
stranger to every scientific body, and whose first re- 
searches, commenced at a distance from the capital, 
were successfully carried on in a barracks, amid the 
distraction s of military duties, always faithfully per- 
formed. When M. Niepce generously abandoned his 
discoveries to the public, he never entertained the 
idea of deriving the least personal advantage from 
them, and he executed most of his researches at his 
own expense. Therefore the commission unanimous- 
ly award him the Tremont prize of 1861. 



Horses Falling in the Streets. 
In a letter addressed to the Albany Evening Journal, 
from London, by Mr. Thurlow Weed, he says : — " But 
what surprises and perplexes me most, in the city, is 
the fact that while the great omnibus thoroughfares, 
Oxford street, Piccadilly, the Strand, Fleet street, Lud- 
gate and Corn Hill, paved like Broadway, are gener- 
ally wet and always slippery, the horses never, or 
very seldom fall !" The patent horse shoe, illustra- 
ted on page 224, Vol. II. (new series) Scientific 
American), if generally adopted would prevent horses 
falling in our streets or on the most slippery roads 
during winter, when snow and ice are upon the 
ground. 



Maxims oh Time. — Time is like a creditor, who al- 
lows an ample space to make up accounts, but is in- 
exorable at last. Time is like a verb that can only 
be used in the present tense. Time, well employed, 
gives that health and vigor to the soul which rest and 
retirement afford to the body. Time never sits 
heavily on us but when it is badly employed. Time 
is a grateful friend ; use it well, and it never fails to 
make a suitable requital. 

The ladies are introducing a new and beautiful or- 
nament for the parlor mantel or centertable. They take 
large, pine bars, sprinkle grass seed of any kind in 
them, and place them in pots of water. When the 
burs are soaked a few days, they close up in the form 
of solid 'cones, then tho little spears of green grass 
begin to emerge from amongst the lamina;, forming an 
ornament of rare and simple beauty. 
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Blfled Small Bore Arms — Enfields Condemned. 
The following interesting extracts on this impor- 
tant subject are from the Army a nd Navy Gazette, pub- 
lished in England : — 

The late Lord Herbert, when Secretary for War, 
claimed a " ten years' life" for the Enfield rifle ; ex- 
perience proves, however, that its longevity is even 
less than this, and practicians know full well that 
long ere that prescribed decade has run its course, 
the weapon, owing to an inherent susceptibility to 
the abrasion of the bullet and the frictional action of 
the ramrod, especially towards the muzzle, where the 
grooves are shallowest and barrel weakest, ceases to 
be a rifle in all save name- Thus it is notorious 
that even at Hythe School of Musketry, the Enfield 
rifles of 1853, and even of a more recent date, have 
had t*> be put aside as worn out and effete. Under 
such circumstances, the economy of continuing the 
manufacture of this description of rifle, and of its re- 
tention as a service arm, may well be called in ques- 
tion. 

The trajectory of the Enfield is absurdly high. 
At great distances the bullet plunges, and the " dan- 
gerous space" is reduced to a few yards, thus neces- 
sitating an elaborate system of judging distances, the 
practical application of which is attended with doubt- 
ful results. But it is when put in the scale, and pit- 
ted against rifles which have emanated from the 
private gun-factories of this country — rifles which are 
made use of at every volunteer rifle- match, to the al- 
most entire exclusion of their military rival— that we 
become thoroughly cognizant of the great inferiority 
of the Enfield rifle ; and the prevailing impression 
made on the mind is that of utter astonishment that 
we have so long remained satisfied with it as a mili- 
tary arm. Nor is this feeling diminished by learn- 
ing that small -arms on the Whitworth principle, 
which combines ft so preeminent a degree durability 
of construction with lowness of trajectory, can be 
manufactured at Enfield factory at a slightly enhanced 
cost of some 5s. per rifle over the Enfield. 

Last spring at Hythe, in presence of' General Hay, 
Lord Elcbo and Mr. H. Vivian, M. P., experiments 
were actually carried out with rifles thus constructed, 
the barrels being made of the ordinary welded Enfield 
gun metal, while the bore had the polygonal rifling 
of the Whitworth, when, contrary to all expectations, 
it was found that this pseudo-Whitworth actually 
fired with a slightly lower angle of elevation than the 
bona fide Whitworth itself , which had heretofore been 
supposed to possess an unapproachable superiority by 
virtue of the special character of the metal from 
which the barrsl is made. 

The Duke of Wellington, was obstinately wedded 
to *' Brown Bess," with its large bore, and the longer 
he lived the firmer became his faith in the large bore, 
and the necessity of making a big hole in the enemy ; 
and so in our day, dogmatic optimists maintain that 
the Enfield rifle is ''good enough," and gravely 
argue that the caliber of the Whitworth rifle — .45 of 
an inch — is too small, and that, in order to kill a 
man, a projectile must have a diameter of .577 of an 
inch. "They teach us how to split a hair," forgetful 
of Mercutio's significant exclamation on being con- 
gratulated on the smallness of what proved his death 
wound — " No ! 'tis not so deep as a well, nor so wide 
as a church door ; but 'tis enough — 'twill serve." 

At Inkerman an Enfield bullet was known to pass 
through four Russians, and it is stated authentically 
that during the most critical period of the Indian 
mutiny, when time and ammunition were precious 
and rebel prisoners too abundant, it was found that 
the Enfield bullet was capable of penetrating through 
eight sepoys at one shot ! Taking the former data, 
however, for the terms of our ratio, it still follows, 
by the simple application of the rule of three, that a 
Whitworth projectile would have penetrated the 
bodies of ten Russians, seriously wounding the elev- 
enth ! This will be more readily conceded on our 
quoting the result of experiments made at Hythe, in 
1857, to test the comparative penetration of these 
missiles. On the occasion referred to " the Whit- 
worth projectile, with the regulation charge of pow- 
der, went through 33 planks, and was brought up by 
a solid oak balk beyond, while the Enfield ball could 
not get past the 13th plank." 

The other argument usually urged against the. 
gradual adoption of a rifle with a smaller bore than 
that of the Enfield Is that it would involve our hav- 



ing two sizes of ammunition in the service, but this 
objection cannot surely be seriously entertained, 
inasmuch as the evil, if such it can be called, would 
be merely of a temporary character ; moreover, the 
exception loses much of its force from the fact of our 
j artillery having many different sizes of ammunition 
in use at one time. 

Wecannot but express regret, before quitting this 
subject, that the volunteers, who were expected by 
the regular service to originate so much of a pro- 
gressive character as to weapons of war, should have 
contented themselves with the rifle of the private 
soldier, instead of making a strenuous effort to ob- 
tain a small-bore breech loader, with a trajectory so 
low and flat that the necessity of judging distance 
would have been destroyed, and the close advance of 
avalry on infantry rendered im possible. 

Great Experiments with Heavy Guns and Iron Plates. 
The London Times of December 29th contains the 
following account of a trial with a large target simi- 
lar in every respect to a section of the side of the 
iron-plated frigate Warrior : — 

The target was a perfection of the Warrior's broad- 
side, twenty feet long and ten high, made by the 
Thames Iron Company, of exactly the same materials 
\ as the Warjior itself. This was erected at 200 yards' 
; distance from a©i>attcTy of six guns— two solid 63- 
; pounders, three of Armstrong's 100-pounders, and 
; one 120-pounder shunt gun. Every one knew before 
| the experiments commenced that such a target would 
stand an immense amount of pounding, and the chief 
curiosity was evinced to see how the teak backing 
would support the plates, and, above all, how the riv- 
ets in the ribs would resist the tremendous concussion; 
No one, however, was prepared for the astounding 
success of the result that did ensue, and which show- 
ed itself at the close of the experiments, during 
which the target was subjected to every conceivable 
ordeal of artillery practice, yet survived comparatively 
uninjured, and practically as invulnerable as ever. 
The guns were fired in volleys of threes and fours 
and sixes simultaneously. Their shot were concen- 
trated upon white spots painted on what were sup- 
posed to be the parts most likely to yield. On these 
the fire of the most tremendous missiles — 100-pound- 
ers and 120.pounders and even 200-pounder bolts — 
were directed with aforceand weight that seemed irre- 
sistible ; but in vain. The shot flew off in ragged splin- 
ters, hissing through the air, the iron plates became 
almost red hot under the tremendous strokes, and the 
whole target rang like a hugegong, but nothing more. 
As a rule, the 68-pounders left their marks in massive 
dents more deeply than the 100-pounder Armstrongs, 
but the live percussion shell of either did little more 
than discolor*the plates with the smoke of their im- 
potent explosions. Two discharges, each t of three 
200 lb. cast-iron bolts, were fired in succession at two 
different spots, but though, of course, the plates had 
been often struck before in the same places, the ad- 
ditional injury was comparatively trifling. A grand 
final salvo was given with all the six guns, trained 
three on each of the already-battered spots. As the 
guns were loaded each with 16 lbs. of powder, this 
volley, in fact was equal to 600 lb. shot fired at the 
target with 100 lbs. of powder. The effect of the tre- 
mendous trial was to make a gap on one side of the 
target about fifteen inches long, andfivedeep, driving 
the iron, in fact, almost into the teak. Some bolts 
of the plates were also loosened, and the plates them- 
selves began to crack under their long ordeal. Yet, 
strange to say, even under this the strong teak back- 
ing was still undisturbed, and not even the paint on 
the rivets had started. In fact, as representing the 
side of a ship, she would still have been perfectly 
water-tight and uninjured. The tonguing and groov- 
ing by which the edges of the plates are dovetailed 
into each other had given way, as we always main- 
tained it would, and some of the plates themselves 
had started outward as much as an inch and a half. 
But the target, as a target, was as good as ever. 
There is only one possible condition in which the 
Warrior could be placed to be exposed to a concen- 
trated fire as severe as that to which her section was 
subjected at Shoeburyness, and that would be if she 
stranded within 200 yards of the guns of a powerful 
fortress. Even then, in such a last extremity, we are 
very much inclined to believe the Warrior would be 
quite as formidable to the fort as thefort to her. 



The practical result of this grand experiment has 
been to show that nothing isgained by backing up the 
armor plates with such a tremendous thickness of 
teak as twenty inches. It is found that practically 
ten inches will do as well as twenty, and that the sav- 
ing thus effected in the reduction of weight will al- 
low another ineh thickness of iron to be used in the 
plates themselves. Thus the " improved Warriors," 
now building, instead of four and a half inches of 
armor and twenty inches of teak, are to have ten 
inches of teak and five and a half of iron — an addi- 
tion to the metal covering which is really unneces- 
sary, as they are already invulnerable, in the most 
perfect and literal sense of the term, to all the efforts 
of artillery. 



Life-Saving Association. 

The Life-Saving Benevolent Association have elect- 
ed the following officers for the ensuing year : — 
Thomas Tileston, President ; Charles H. Marshall, 
"Vice-President ; John D. Jones, Secretary ; W. H. H- 
Moore, Treasurer. The Association have also adopted 
the following resolutions : — 

Resolved, That the gold medal of the Association, suit- 
ably inscribed, be presented to Lieut. John W. Kittredge, 
U. S. N., for his humanity, energy and skill in rescuing a 
little boy from drowning in the bay of New York on the 
20th of July last. 

Resolved, That the sum of twenty-five dollars be pre- 
sented to Charles Hungerford, one of the crew of pilot 
boat No. 16, for jumping into the water in the Narrows 
near Fort Hamilton, and rescuing a little girl from drown- 
ing, whose mother under misfortune exposed her to this 
fate, on the 16th of August, 1861. 

i Resolved, That the guld medal of the Association be 
prepared for Hamilton E. Towle, and incribed as follows : 

" Presented to Hamilton E. Towle for his ingenious con- 
trivance of a steering machine, which he fittedinthe steam- 
ship Great Eastern, under circumstances of great peril, 
and subsequently of complete success in saving the lives 
of numerousjmssengers and of that noble ship." 

Our readers will remember that the steering appar- 
atus referred to was illustrated on page 264 of 
our last volume. Mr. Towle has since opened an of- 
fice for Civil Enginering at No. 160 Fulton street, this 
city. 



Prevention op Wood Rotting. — To prevent posts 

and piles from rotting the following coating has been 

recommended, which is the more suitable since it is 

economical, impermeable to water, and nearly as hard 

: as stone : — Take50parts of rosin, 40of finoly-powdered 

- chalk, 300 parts (or less) of fine white sharp sand, 4 

1 parts of linseed oil, 1 part of native red oxide of cop- 

i per, and 1 $art of sulphuric acid. First heat the 

rosin, chalk, sand and oil, in an iron boiler ; then 

add the oxide, and with care, the acid ; stir the com - 

position carefully, and apply the coat while it is hot. 

If it be not liquid enough, add a little more oil. This 

coating, when it is cold and dry, forms a varnish 

which is hard as stone. 



The Patent Office and Seeds. —Large invoices of 
seeds have lately been obtained from Europe at the 
Patent Office, and have been made up in packages for 
members of Congress, each of whom will be furnished 
with 417 papers, comprising forty-tfvo varieties of the 
valuable seeds referred to, making an aggregate of 
94,659 papers. To Agricultural Societies throughout 
our country there will be transmitted 47,329 papers, 
including all the varieties, and 47,329 papers will then 
remain for general distribution amongst persons mak- 
ing application from any part of the country. 
i ^ ^ » 

The condition of affairs at the Patent Office is at 
present most satisfactory. The number of applicants 
for patents is daily increasing, and the examiners act 
upon cases so quickly now that it encourages some 
inventors to apply for patents who formerly neglected 
to do so, owing to the tardiness of the officials in de- 
ciding upon applications. 



To Stop Bleeding.— A correspondent of the Ameri- 
can Agriculturist writes that bleeding from a wound in 
man or beast may be stopped by a mixture of -wheat 
flour and common salt in two parts bound oa with a 
cloth. If the bleeding be prof use, use a large quan- 
tity, say from one to three pints. It may I e left on 
for hours, or even days, if necessary. 



Joseph E. Caevee, the well-known cotton gin man- 
ufacturer, at BriJgewater, Mass., has left here for 
Port Royal, having an. engagement with the United 
States government relative to ginning tho cotton 
gathered in that vicinity by Gen. Sherman's " con- 
trabands. ' ' 



© 1862 SCIENTIFIC AMERICAN, INC. 



92 



$h* Mtntiiit gimetta. 



NOTES ON rOEEIGN INVENTIONS* AND 018- 
COVEBIES. 



Stereotyping. — A patent has beerj, taken out in En- 
gland by J. Napier, Glasgow, for an improved mode of 
forming stereotype plates. Under one modification of 
the process a smooth cast-iron plate is prepared to 
receive the plaster impression as follows : — A piece of 
cartridge paper is cut the size of the plate and pasted 
-i»n its Bmooth surface. Plaster of Paris of the consis- 
ij»nce of cream is then poured upon the paper and the 
s tfffece leveled to the required thickness by means of 
a "straight edge." The form containing the type, 
locked up in the usual manner and oiled upon the 
BUrface, is immediately inverted, laid face downward 
upon the soft plaster and pressed, and is thus allowed 
to remain until the plaster has hardened. The form 
is then lifted off and the plaster matrix dried from 
the metal side upon an ordinary type-founder's fur- 
nace. A fiat cast-iron plate covered with paper is 
provided with metal gages to regulate the thickness 
of the stereotype plate. The matrix plate is now 
screwed to this plate, and when both are well heated, 
the molten metal is poured in between, and an exact 
counterpart of the form is obtained. After cooling 
it is planed and finished. 

Steel. — William Clark, London, has obtained a pat- 
ent for converting iron into steel as follows : — A mix- 
ture of carbonate of baryta and finely pulverized bit- 
uminous coal is placed in a crucible, or into a retort, 
and bars, or pieces of less size, of iron are placed 
among this mixture, and the whole heated to a bright 
red heat, at which temperature it is maintained for 
several hours. After this roasting the metal is taken 
out and cooled, and when broken it is stated to have 
the grain and hardness of steel, and is capable of being 
wrought and tempered. 

Aluminum Bronzuind Qaalmg Metak/ t -- The following 
is the substance otthe specification of a patent taken 
put by Thomas Bell, of Gateshead, England, for de- 
composing compounds of aluminum (such as the 
double chloride of aluminum and sodium) by gal- 
vanic electricity, and coating metals, such as copper 
by the same agency. A bath is made up composed 
of the double chloride of aluminum and sodium in 
an anhydrous state, and this is kept melted at a tem- 
perature of 360° Fah. The plate of copper to be 
coated with aluminum is placed on the negative elec- 
trode ; the positive electrode may be a plate of alu- 
mina, or a composition of carbon and annydrous alu- 
mina molded and calcined so as to form a plate. When 
the galvanic circuit is formed, the alumina in the 
bath of double chloride is deposited on the copper 
plate, which muBt have been perfectly clean before 
being placed in the bath. When an aluminum deposit 
of sufficient thickness is obtained, the copper plate is 
removedanddried, then placed ^i a furnace andheated 
to a high temperature. The aluminum combines with 
the copper and the surface of the plate is converted 
into aluminum bronze. 

Iron Telegraph Posts. — An English patent has been 
taken out by E. Jobson and C. F. Farley, for tele- 
graph posts made of cast iron in tubular sections, 
capable of being easily transported and fitted to- 
gether. 



BECENI AMERICAN INVENTIONS. 

Choking Ranges. — This invention consists in arrang- 
ing in the back part of the fire chamber of a cooking 
range a rotating cylinder or frustum of a cone, one 
portion or side of which Is of fire brick or other equiv- 
alent substance or material, and the opposite portion 
or side forming a water back, an air-heatingchamber, 
being between the fire brick and water back ; whereby 
either the water back or fire brick may be made to 
form the back of the fire chamber, as may be desired, 
and an air-heating chamber obtained, which may be 
constantly used, or in other words, used in either of 
the two positions of the cylinder or frustum of a 
core. The invention alBO consists in a peculiar means 
employed for operating the cylinder or frustum of a 
cone, as well as a novel arrangement for automatically 
supplying the water back with a flow of water and 
cutting off the same. For any information concern- 
ing this invention address F. 0. Merritt, 1212 Broad- 
way, New York city. 

Coal-Oil Distilling Apparatus. — This invention, patent- 
ed by John Bullard, of Stockbridge, "Vt., relates mow 
paitic'tilarly tfo that claSs of refoTts in which £he h'eUt 



to effect distillation is derived from the slow burning 
away of the charge toward the outlet. It consists in 
the construction and arrangement of such a retort in 
such manner and with its outlet in such a position as 
to obtain a draft along the bottom and obliquely 
downward to the loweBt point in the retort through- 
out the whole of the charge, by which means the diffi- 
culties encountered in the working of the so-called 
"meerschaum" retort, in which the draft is directly 
downward through the charge, and those encountered 
in the working of horizontal or slightly-inclined re- 
torts, in which the draft is toward an opening distant 
from the bottom, are obviated. It also consists in 
the introduction of steam into and through the bot- 
tom of the retort to heat it before firing, and to pre- 
vent the vapors condensing in the kiln and being 
burnt therein. Andit further consists in certain novel 
means of obtaining a draft through the kiln, serving 
at the same time as a means of condensation for the 
vapors. 

Harvester. — This invention relates to a new and im- 
proved means employed for elevating the sickle, 
whereby the same may be raised bodily in a horizon- 
tal position so as to pass over obstructions which may 
lie in its path, and the sickle at the same time admit 
of being so arranged as to work or turn on a shaft at- 
tached to the main frame of the machine, said shaft 
forming the' only attachment of the sickle to the main 
frame. The invention consists in using, in connection 
with a cord and "pulley, arranged to actuate or adjust 
the main frame of the machine, a pawl and segment 
rack so arranged that the sickle is held in a horizon- 
tal rigid, state as the main frame is actuated, and its 
back part elevated, and the desired result thereby at- 
tained. Invented by E. Smith, of Cold Spring Harbor, 
New York. 



Cements for Porcelain, Marble, Alabaster, Glass, &c. 

Take of isinglass two drachms, wet it with water, 
and allow it to stand until softened, then add as much 
proof spirit as will rather more than cover it, and 
dissolve with a moderate heat. Take of gum mastic 
one drachm, dissolve it in two or three drachms of 
rectified spirit. Mix the two solutions, and stir in 
one drachm of gum ammoniacum in a fine powder, 
and rubbed down with a little water. Keep the ce- 
ment in a bottle. When required for use place the 
bottle in warm water, and apply the cement with a 
stick or small hard brush to the china previously 
warmed. CompreBS the pieces firmly together until 
cold, taking careto make the contact perfect, and using 
a very thin layer of cement. 

The white of eggs thickened with powdered quick 
lime is.alBO used as a cement for broken china, marble 
and glass. 

White resin and white beeBwax melted and mixed 
with plaster of Paris make a good cement for mending 
alabaster and marble ornaments. 

A transparent cement for glass is made by dissolv- 
ing one part of india rubber in chloroform, and add- 
ing sixteen parts, by measure of gum mastic in pow- 
der. Digest for two days, and frequently shake the 
vessel in which these substances are contained. The 
cement is applied with a fine camel's-hair brush. 

The silicate of soda is about the best cement that 
can be used for mending broken crystal. 



Saltpeter— Imports in 1861. 
The imports from India into the United States, for 
the year, have been, 36 ships at Boston, 65,073 bags ; 
13 ships at New York, 29,286 bags ; 3 ships at Phila- 
delphia, 5,861 bags. Total, 100,220 bags. In addi- 
tion to the above, there have been imported from 
Europe, into Boston, 1,253 bags ; into New York, 160 
bags. Total, 1,413 bagB. Total imports into the 
United States for 1861, 101,633 bags. There are also 
886 bags on the way from London, bound to New 
York, shipped in November. A considerable portion 
of that to arrive has been sold to, or is imported by 
consumers. The principal manufacturers have had 
large ordera from government for powder, the past 
six months, and are still busy on these contracts. 
The general powder business has been small for some 
time, particularly since our government has prohib- 
ited the export of powder. In January, 1861, the 
price was 8 cents per pound. In August it rose to 9 
cents. On the 1st of December it was 10£ cents. On 
the 16th of last month warlike news from England, 
growing out of the Trent affair, and also advices that 
the export of the article from Great Britain to the 
United States had been prohibited, were received. 
The market waB greatly excited, and prices advanced 
rapidly, with considerable sales on speculation, at 14$ 
to 17 cents per pound, cash. The article at present is 
less active, with more disposition to sell, and with 
little demand, and prices arc somewhat nominal, and 
may be quoted at 12 to 14 cents per pound. The 
stocks in the country and on the way are moderate. 



Commerce of New York for 186L 

The value of foreign goods imported in 1861 was 
$125,688,000, of which $7,309,000 were reexported, 
leaving the total for the market valued at $118,379,- 
000. In the year previous (1860) the value of goods 
imported was $221,384,000, or $103,005,000 more 
than last year. The exports of domestic produce 
(chiefly breadstuff's) were valued at $131,236,000; in 
1860 only $95,468,000. The export of specie in 1861 
was but $4,236,000 ; in 1860 it was $42,191,000. The 
import of specie from foreign countries in 1861 was 
$37,088,000; from California, $33,485,000, making a 
total of $66,347,000 of specie that remained for home 
use. 1'he revenue of customs amounted to only $21,- 
715,000. 



During the past ten years the Western Bailroad, 
Mass., has expended in the aggregate $70,000 to keep 
the track clear of snow and ice. City companies pay 
large sums for this purpose. 

NEW YOKE. MASEETS. 



Northern Turpentine. — A correspondent of the 
Philadelphia Ledger directs public attention to the 
pine forests of New Jersey and Pennsylvania from 
which to obtain a supply of turpentine. He says : — 
" The mode pursued for obtaining ' the juice,' of white 
or common turpentine, as it is called, is as follows : 
A reservoir is made in the trunk of the tree, a few 
inoheB from the ground, capable of containing two or 
three pints of liquid. Into this, which should be 
prepared in the winter season, the juice will com- 
mence to flow early in the spring, increasing in quan- 
tity with the summer heats, and subsiding with the 
autumn. As the reservoir becomes filled the liquid 
is transferred to barrelB, where it gradually thickens 
and becomes a soft solid. From this the spirits are 
distilled, and the residue, as is well known, is com- 
mon rosin." 



Fogs have bean frequent and very thick in London 
this winter. The gas has been kept lighted in street 
.lamps and houses all da"y on Several ocVatfons. The 
weather has been mild. 



Ashes.— Pearl, 6Js£c. per lb. 

Beeswax.— Yellow, 33c. per lb. ; good demand. 

Coal.— Anthracite, $4 25 to $4 75 per 2,000 lbs. 

Cocoa.— 18)£ to 30c. per lb. 

Coffee.— Uc. to 27c. perlb.; the demand Is good. 

Coffer.— Ingot, 28c. per lb.; sheathing, 30c.; good demand. 

Cobdage.— Manilla, 10%c. per lb. 

Cotton.— The market Is dull; 33c. to 85c. per lb. ; none of the hlgher 
qiiallty lor sale. From the 1st to the 25th of January 5,345 bales were 
Imported— mostly from Liverpool. 

Domestic Goods. — Brown sheellng, 30 Inches wide, 9c. to lie. per 
yard; bleached, 32 Inches wide, 12c. per yard; 36 Inches wide, 16c. per 
yard; calicoes, lie. to 13c. per yard; drilling, 30 leches wide, 16c; 
Kentucky jeans, 8c. to 18c. ; cloth, all wool, $1 60 to $3; cotton warp, 
wool well, 75c. ; satinets, 30c. to 60c. ; wool flannels, 30c. to 60c. ; can 
ton flannels, 14c. to 18c. 

Floce.— From $5 60 to $7 25 per bbl. ; cornmeal, $3 to $3 10; rye, 
(3 50 to 13 80. 

Ob aim.— Wheat, $1 26 to $1 52 per bushel; corn, 65c. to 87c. 

Hemp.— American, dressed, $215 to $230; Russian, $250 per tun. 

Indigo.— Bengal, $2 20 to $2 40 per lb. ; manilla, 80c. 10 $1 50. 
Scarce. 

Ieon.— American pig, $20 per tun. 

Lead.— $7 to $7 16 per 100 lbs. ; good demand. 

Leather.— Oak, tanned sole, 26c. to 33c. per lb. ; hemlock, 18c. 
to 22Kc. ; demand good for oak tanned. 

Lumber. — Nothing doing. 

Molasses — 20c. to 50c. per gallon. The total home consumption of 
molasses in 1861 was 40,191,556 gallons— about 7,000,000 less than in 
1860. 

Natal Stores. — Turpentine and resin out of market. 

Oils.— Sperm olllsin good request at $1 40 to $1 GO per gal.; pe- 
trolium, dull; crude, 16cto 19c. per gaL ; refined, 30c. to 40c.; burning 
fluid (camphene and alcohol) 67c 

Provisions. — Messporkfrom $8 to $14 50 per bbl.; beef, ranging 
from $5 to $30 per bbl., according to quality; butter from lie. to 23c. 
per lb. 

Saltpeter.— 13o. to 16c. p«r lb. ; good demand. 

Sugar.— FromBc. per lb., the lowest Melado, to llJ B 'c. Stuart's best 
crashed; market dull. 

Tea.— 30c„ the lowest, to 97c. per lb. The duty is 20c— alike on all 
qualities. 

W"do*L>-9<^ the lowest Somtk American ; 62o, pep lb. ; American Sax- 
ony flee'ee. Prices on the advance. 
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iSfiH/JJiD FEOM.TH UNITED STATES PATENT OFFICE 

FOR THE WEEK ENDING JANUARY 21, 1862. 
Reported Officially for the Sci&Hfe American. 

V Pamphlets giving full particular! oT the mode of applying for 
patents, under the new law which wentlnto force March 2, 1661, speci- 
fying size of model required, and much other Information useful to 
inventors, m ay be h ad grathi by addressing MUNN £ CO., Pnblishera 
ofthe Scnirriric Aicbricaw, New York. 

34,187.— T. C. Andrews, of Leverington, Pa., for Improve- 
ment in Tobacco Pipes : 
I claim the tobacco holder, c, with its perforated base and the flange, 
e, or Its equivalent, when applied to the bowl of a pipe, and servingas 
a detachable lining for the same, as and for the purpose set forth. 

34,188. — Lewis Baird, of Cambridge, Mass., for Improved 

Mode of Preventing Incrustation in Steam Boilers : 

I claim the employment of tobacco, or a decoction or extract of the 

same, for the puroose of preventing the incrustation of steam boilers, 

or of removing the scale therefrom. 

34,189.— J. E. Balderston, of Philadelphia, Pa., for Im- 
proved Splicing Bar for Axles : 
I claim the splicing bar, A, with its journal, b, and the strap bolts, 
e e, the whole being constructed and arranged for application to a 
broken axle as and for the purpose set forth, 

34,190.— M. W. Baldwin, of Philadelphia, Pa., for Im- 
proved Rotary Engine : 
I claim the flexible diaphragm and disk, in combination with the 
rollers, whereby, by the action of steam or other fluids between the 
diaphragm and disk, the rollers are propelled in the manner described. 

34,191. — Charles Beidler, of Allentown, Pa., for Improve- 
ment in Plows : 

I claim attaching the nose, F, to the plow by means of the screw 
bolt, c, passing through the projections, a b, of the landside and mold- 
board, and provided wit h the collar, f, and share brace, g ; all arranged 
as and for the purpose s et forth. 

[The object of this invention is to obtain a plow of a superior class, 
which maybe constructed very economically, and In a durable man- 
ner, and be of light or easy draft, and capable oi'.beingvery readily 
adjusted to plow deep or •hallow.]" 

34,192. — Magnus Benas, of New York City, for Improved 
Tanning Composition : 

I claim the employment or use for tanning purposes of a decoction 
of Rhatany, rormentiHa and Granadilla roots, In connection with Cm- 
chone ancfCascarilla barks, substantially in the proportions specified, 
and using said solution with B mbay catechu, alum and common salt, 
in the proportions about as s psifted, and substantially as described. 

[The object of this invention is to expedite the process of tanning, 
reduce the expense and obtain a superior quality of leather, and have 
the invention applicable for the tanning of calf, sheep and other light 
skins, as well as applicable for tanning heavy skins for the production 
of kip and harness leather, and alse sole leather.] 
34,193. — Thomas Blanchard, of Boston, Mass., for Im- 
proved Scoop Shovel : 

I claim a scoop shovel with a bent rim or side, B, having a handle, A, 
and bottom, E, attached to it, constructed substantially as shown and 
described. 

[This invention relates to a new and useful improvement in the con- 
strue tion of scoops such as are used by farmers for shoveling or scoop- 
inggrain, roots, Ac, and also used for shoveling or scooping coal and 
similar articles or substances.] 

34,194.— J. F. Brooks, of Stafford Springs, Conn., for Im- 
provement in Road Scrapers : 

I claim, first, The attaching ofthe scraper, C, to the frame, A, ofthe 
machine, substantially as shown, to admit of the scraper being adjust- 
ed in a moreorless Inclined position, tor the purpose specified. 

Second, Attaching the draft pole, B, to the frame, A, iu the manner 
substantially asshowu, to admit of the pole being adjusted either at 
right angles with the scraper, or obliquely therewith, for the purpose 
set forth. 

Third, The combination of the adjustable scraper, C, and dralt pole, 
B arranged for joint operation as and for the purpose described. 

[The object of thisinveniion is to obtain a road scraper which will 
admit of being so adjusted as to scrape the dirt or earth to either side 
of it, or to scrape the earth up and carry it in front for short distances, 
and also be capable of being adjusted so as to compress the earth and 
level it where desired.] 

34,195.— John Bullard, of Stockbridge, Vt., for Improve- 
ment in Apparatus for Distilling Coal Oil : 

Iclaiman egg-snapedretort, arranged substantially as described, with 
draft opening at its lower end, so that the unburned contents of the 
retort will always be within th e lines of the draft, all as set forth. 

Second, In a retort in which the distillation » effected by the gradual 
burning away of the charge toward the outlet, I claim the Introduction 
of steam into and through the bottom, substantially as and for the pur- 
pose specified. 

Third, The combination with the outlet of the retort of a still which 
has its its interior pipes provided with a cold water injection, as and for 
the purpose shown and described. 

34,196.— Alfred Burchard, of Sylvan, Mich., for Improve- 
ment in Iron Cutters or Sleighs : 
I claim the construction and use of wrought iron or steel braces, 
supports, boltsandnuts, when used and In combination with the run- 
ning parts of sleighs or cutters made exclusively of wrought Iron or 
steel, in the manner and torm and for the puri oees as described. 

34,197. — L, D. Cowles, of Armada, Mich., for Improve- 
ment in Carriages : 

I claim, first, The combination of the springs, E G, attached to the 
axleof a two-wheeled carriage by means of a rolling joint, e f, with 
the stationary sprln g F, when arranged and operating in the man ner 
set forth. 

Second, The combination of the volute springs, H J, with the rolling 
springs, £ 4, and stationary spring, F. when arranged in the manner 
described. 

[This invenUon consists in a peculiar construction and arrangement 
ot springs of an ordinary two-wheeled carriage, whereby the lateral 
and nodding motion of the same produced by one of the wheels strik- 
ing against an obstruction in the road or dropping into a rut, is neu- 
tralized, and a gentle and easy motion given to the carriage.] 

34,198 J. H. Connelly and J. W. Phillips, of Wheeling 

Va., for Improved Steam Boiler Furnace : 

We claim, first, The introduction of petroleum, or well oil Into the 
furnace of steam boilers by means of the steam jet or pipes, for the 
purpose of facilltaUogthecombustion of the gases of the fuel, wheth- 
er wood or coal. 

Second, We also claim the side furnace, a, in connection with the 
boiler, b, reservoir, d, steam pipes, c, and.oll pipes, e, constructed and 
arranged substantially as and for the purposes specified. 

34,199.— Alanson Cary, of Worcester, Mass., for Improve- 
ment in Starting I pparatus for Horse Railroad Cars : 
I olaim, first, The combination with one of the wheels on the axle- 



tree of a rail car of aratchet wheel, E, or its equivalent, and two dog 
levers, F F', provided with dogs or moving pawls, substantially as and 
for the purposes s et forth. 

Second. The combination of a ratchet wheel or device fast to one oi 
fhe wheels of a rail car. as set forth, and a suitable pawl device sus- 
pended so as to be free tovibrateor oscillate around the axisof said 
wheel, withsuitable mechanism so constructed andcombined with the 
bodyandplatformof the car as to enable the driver to start the car 
while attending to bis team at the front of the car, fur the purposes set 
forth. 

Third, The peculiar constructien and relative arrangement of the 
doglevers, P F', whereby thepawlsandstopdevices are well protected 
by their flanges, d d', and whereby one ia made to fit and work again at 
the other like a rule joint, and operating levers, GO', are brought one 
over the other, as shown. 

Fourth, Operating ihe doglevers. F F', by means of the hand crank, 
L, at the front of the car, substantially as shown and described. 

Fifth, The mode of throwing the operating dogs in and out of action 
with the ratchet eeth, substantially as described. 

Sixth, Forming the operating dogs, e e, in the peculiar manner set 
forth, and as shown in Fig. 6. 

Seventh, The combination of the dog levers, F F', with the tubular 
projection, C, of box, C, whereby all friction and wear of the parts, 
when the starting device is not in operation, is avoided, as described. 

Eighth. 'The combinath n of the tubular brake shaft, K, with its hand 
crank, L', and hand crank, L, with its central shaft, with the fender 
board on front of the car, substantially as described. 

34,200.— John Duke, of Milesbury, Pa., for Improved Roof- 
ing : 

I claim a roof constructed In the manner and of the materials as set 
forth. 

34,201.— M.Easterbrook and J.M.Wood, of Geneva,N. Y., 
for Improvement in Machines for Peeling Willow : 

We claim, firstj The two pressure wheels, D F, when providedre- 
spectively the one with a V-shaped groove, b, and the other with a 
beaded projection, c, and used In combination with a stripping device 
formed of the projections, m, of plate, L, for the purpose set forth. 

Second, The projections, m, attached to vielding slides, i, which are 
fitted in a plate, L, between the bar*, IC K, and arranged in relation 
with the wheels, D F, to operate as and for the purpose specified. 

Third, The combination of the weels, D F, projection, m, of the plate, 
L, rotary brushes, M M, and discharging rollers, N N, all arrangedfor 
joint operation as and for the purpose set forth.. 

[This invention relates to a new and improved machine for stripping 
the bark from willow preparatory to the manufacture of the same into 
basket. The invention consists in the employment or use of two press- 
ure wheels, one of which has a V -shaped and the other a grooved peri- 
phery and using in connection therewith a stripping plate, rotary 
brushes and discharging rollers.] 

34,202,— J. D. Flansburgh, of Philadelphia, Pa., for Im- 
proved Culinary Pot : 

I claim, as an improved article of manufacture, the culinary pot de- 
scribed, thesame having the supplementary handle, c, cast thereon, 
substantially as set forth, and for the purposes specified. 

34,203.— B. W. Franklin, of New York City, for Improved 
Fusible Gage for Temperatures : 

I claim the described fusible ga ge, the fusible alloys being used in 
the peculiar manner specified, thus indicating the temperature by the 
condition of the alloy, whether the same be granular, semifluid or fluid, 
substantially as set forth. 

34,204. — W. C. Goodwin, of Hamden, Conn., for Improved 
Folding Arm Chair : 
I claim the folding arm chair made with double seat rails, when the 
substance used for the sacking, or seat, also constitutes the binges, and 
the whole is constructed and titled for use substantially as described. 

34,205.— A. H.Hastings, of New York City, for Improved 
Refrigerator : 

1 claim the described refrigerator as an article of manufacture, con- 
struct ed, arranged and used in the manner and for the purpose speci- 
fied. 

34,206 — Obadiah Hopkins, of New York City, for Improve- 
ment in Defending Redoubts by Shells : 

I claim the application of the mechanical device, or Its equivalent, 
for elevating and exploding shell above the covering at the apex, sub- 
stantially as and for the purposes specified. 

34,207.— C. T. James, of Providence, R. I., for Improve- 
ment in Hot Projectiles for Ordnance : 

I claim making elongated shot with a separable point, which can be 
readily taken offaudput on, subst nUallvasand for thepurpose speci- 
fied. 

And I also claim making elongated shot with separable point, sub- 
stantially as described, in combination with the separable packing, or 
the equivalent thereof, to be expanded by the force ofthe discharge, 
substantially as and for the purpose specified. 

34,208. — Rannah Justis, of Dublin, Ind., for Improvement 
in Churns : 

Icls-imthehor Izontal open volute dasher, E, having door, G, wings, 
I, and detachable shaft, C, as and for the purposes set forth. 

34,209 — S. D. Kendall, of Brooklyn, N. Y. ( for Improve- 
ment in Truss Girders for Bridges : 
I claim the arrangement and combination, substantially as described, 
of the chords, ABO, posts, D D*. braces, E E, tension rods, G G, 
binding blocks, F F, and couplings, h h, the whole forming a truss 
girder for a bridge or other structure. 

[This invention consists la a certain arrangement and combination 
of chordsand posts, of cast-iron diagonal braces, vertical tension rods, 
and couplings of wrought iron, and binding blocks of cast iron, mak- 
ing a truss of great strength, in proportion to the weight of material 
employed In its construcUon.] 

34,210.— Thomas Langham, of Philadelphia, Pa., for Im- 
provement in Knitting Machines : 

I claim, first, Producing a circular-ribbed fabric by means of a series 
of self-acting needles so arranged in radial grooves of two stationary 
plates and so operated that some of the needles shall operate on the 
outside of the labric, while others operate on the inside of the fabric, 
as specified. 

Secondly, The employment of radial reciprocating needles made 
self-acting at both ends combined with the devices described, or their 
equivalents, whereby the said needles may be so transposed as to op er- 
ale either on the inside or outside of the fabric, without anyinterrup- 
tion of the forces of knitting, as set forth for the purpose specified. 

34,211. — L. G. Merrill, of Angels, Gal., for ImprovedMode 
of Chopping to Pieces Ships or other Wooden Sub- 
stances Under Water : 

I claim the construction and arrangement of the several parts 
A B C D E and a, in the manner described, to be operated by the ac- 
tion of the water, as described, for the purpose stated. 

34,212.— F. S. Merritt, of New York City, for Improvement 
in Cooking Ranges: 

I claim, first, The combination of a fire brick, c, and water back, E, 
arranged at the back part of the fire chamber, A, of a cooking range, 
so as to torm a cylinder ora frustum of a cone, and be rotated so 
that either the fire brick or the water back may form the back of the 
Are chamber, as desired. 

Second, The air-h eating, chamber, F, interposed between the fire 
brick, C, and water back, E, when the same are suspen ded and made 
to rotate, as andforthe purpose specified. 

Third, The tubular trunnions, a*, provided with passages, d d'.in com- 
bination with the sockets, b* b**, provided with the holes oropenings, 
ee, and arranged and applied to the rotating water back, E, as shown, 
to automatically stop and start the flow of water Itrough the water 
back, E, as set forth. 

Fourth, Rotatlngthe frustum, D, by means of the pins orteeth, f, 

and screw, H, when the latter la placed or formed on arod, I, which 

Iksses through the range at one side of the fire chamber, so that the 

frustum can be turned by the operator or attendant at the front of the 

stove* 

34,213.— A. W.Morse, of Eaton, N. T M for Improvement 
in Track Clearers in Mowing Machines : 
I claim, first, A track cl earer to a grass harvester, capable of being 
expanded vertically and adjusted laterally, in comblnat on with an ad- 
justable handle, attached to it in such a manner as to regulate its ca- 
pacity, as circumstances may require, substantially as andforthe pur- 
pose set forth. 



Second, The adjustable handle, M, when combined with a track 
clearer, by means of the socket and fastening, substantially as and for 
the purpose specified. 

34,214. — James Piercy, of Bloomfield, N. J., for Improve- 
ment in Washers for Paper Pulp : 

I claim the combination of the washer, B, its journal box, e, and the 
valve biwrd, C, under a method of construction and operation, sub- 
stantially as described. 

34,215. — B. F. Ray, of Baltimore, Md., for Improvementin 
Harvesters : 

I claim, first, Making the frame barand the frame of the cutter bar 
of one continuous piece, having the curved part, x, as described. 

Second, I claim tne arrangement of the bearings and bases of the 
rocker shaft, in combination with the friction roller, and earn grpoye, 
as described. 

34,216.— A. T. Russell, of New York City, for Improved 
Cork Screw: 

I claim the application of the cam o r eccentric and piston as a lever* 
age or power to attach to cork screws, for drawing corks or stopplea 
from bottles. 

34,217.— Wm. Sellers, of Philadelphia, Pa., for Improve- 
ment in Mode of Transmitting and Arresting Motion : 

I claim, first, The described device f ortransmitting and' arresting ro- 
tary or vibrating motion, consisting of a ratchet wheel and pawl, when 
the ratchet wheel is the driver, combined with a stop or stops, the 
whole operating substantially in the manner set forth. 

Second, The employment of a friction pad or its equivalent, in con- 
necHon with a ratchet wheal, pawl ted stop or stopa, operating sub- 
stantially in the manner and for the purpose specified. 

Third^ Combining with the device for transmitting and arresting mo- 
tion, adjustable stops, for the purpose of varying the motion transmit- 
ted to any desired portion of a revolution, as set forth. 

34,218.— C. A. Slack, of Frenchtown, N. J., for Improve- 
ment in Wagon and Carriage Brakes: 
I claim the employment, in combination with the body, J, and bol- 
sters, F G, of the Inclined blocks, K, substantially as and for the pur 
pose shown and described. 

[This invention consists in having the body of the vehicle, or a frame 
on which the body rests, placed loosely on the bolsters, so that a slid- 
ing movement will be allowed the body Independent of the running 
gear, and the former made by its own gravity, to actuate the brake in 
descending eminences, the body resuming its proper position and re- 
lieving the wheels from the brake when the vehicle passes on level 
ground.} 

34,219.— E. Smith, of Cold Spring Harbor, N. Y., for Im- 
provement in Harvesters : 

I claim the pawl, w, actuated from the pulley, F. substantially as 
shown, In connection with the plate, U. provided with the serrated 
edge, f, and fitted on the shaft, M, all being arranged to operate as and 
for the purpose setforth. 

I further claim, in combination with the pawl, W, and serrated plate, 
U, arranged as s^own, the pulley, F, connected with the main frame, 
A, by the cord or chain, K, cam, H, and lever, I, the pulley, cam and 
lever being attached to the draugh t pole, C, and all arranged subatan- 
stantially as andforthe purpose specified. 

34,220.— Moritz Stange, of New York City, for Improve* 
ment in Pianofortes : 
I claim the arrangement of thepins.f, with the pins, ee, andstringa, 
c c, as shown and described. 

[This invenUon consists in so applying and arranging the steady pins 
In the sound-board bridge, and in combination with the strings as to 
obviate the tendency to twist the bridge and so strain the sound board, 
consequent upon the usual arrangement of pins.] 

34,221.— E.N. Steere, of Providence, R. I., for Improve- 
ment in Spindle Bolsters : 
I claim the combination of the isolated absorbent, 8,8^14 the passager 
or conductors, e e, in connection with the ordinary metal bearing 01 a 
spindle bolster, thesame being arranged and operating substantially as 
described, and for the Purpose specified. 

34,223.— S.S. White, of Philadelphia, Pa., for Improve- 
ment in the Manufacture of Artificial Teeth : 

I claim the manufacture of mineral teeth, with pins having heads, 
d d d, at their outer ends, substantially as and for the purpose speci- 
fied, * 

34,224.— W.E. Worthem, of New York City, for Improve- 
ment in Architectural Sheet Metal : 
I claim the new article of manufacture described, which I term 
architectural sheet metal. 

34,225 — H.B. Ames, of Rrooklyn, N. Y.,for Improvement 
in Hoop Skirts : 

I claim the employment of a pieee of leather or equivalent material 
between the metallic clasp, and the tape or cord, for the purposes, and 
as specified. = 

34,226.— C. R. Alsop, of Middletown, Conn., assignor to J. 

W. Alsop, of New York City, for Improvement in Re- 

volving Firearms : 

I claim the combination of the hammer cam, I, with the rearward 

extremity of the axis pin, D, in the manner and for the purpose shown 

and described. 

[This invention consists in an improved mode of applying a cam, in 
combination with the hammer or cock, and with the rotary, many- 
chambered cylinder, for the purpose of forcing the latter forward 
t oward the barrel, to make a Ught joint therewith at the time of firing. J 

34,227.— Nathan Ames, of Saugus Center, Mass., assignor 
to the Goodyear India-Rubber Stopple Co., of Boston, 
Mass., for Improved Bottle Stopple : 

I claim, first, As a new article of manufacture, a stopple, consisting 
of a band, case or thimble, R, of rubber, or any of its compounds, and 
a core, W, of wood or other material, substantially as described and 
for the objects specified. 

Second, Constructing the core, W, with an annular depression d 
for the purpose of confining the rubber, and allowing the same to be of 
greater thickness where the most elasticity is required. 

Third, Constructing a stopple with a core, W, rubber band, case or 
thimble, R, and a thin coating oi gutta percha, G, substantially as de- 
scribed and for the objects specified. 

34,228 — Stephen Curtis, Jr. (assignor to himself and 
Henry Yale), of New York City, for Improved Ice 
Pitcher 

I claim the construction and use in ice pitchers or other vessels of 
the spring bottom, C, supported upon springs, so as to yield to the im- 
pact of masses of ice or ihe like, and preserve the true bottom of that 
vessel, substantially in the manner anl with the advantage set iortb. 

34,229.— Jehu Hatfield (assignor to Percy & King), of 

Troy, N. Y., for Improvementin Machines for Making 

Paper Boxes : 

I claim the sliding bar, F, with the roller, G, attached, In connection 

with the stationary bar or bed, c, spring, E, slide, H, and bar, a, ar- 

sanged substantially as and for the purpose set forth. 

[The object of this invention Is to obtain a machine by which strips 
of paper board may be very expeditiously bent and pressed into angu- 
lar form, for the manufacture of angular polygonalpaper boxes.] 

34,230.— Henry Howson (assignor to W. F. W-arburton), 
of Philadelphia, Pa., for Improved Box for Matches : 
I claim the receptacle, U, with its projecting front and open top, 
when bo hung to, andsocombined with an outer frame or casing A, 
of such ashapethattbelatter shall formacover forthe sail recepta- 
cle, and when the latter la rendered by a weight or other wise jtelf- 
closing against the cover/subatantially as est forth, for the ptiKose 
specified. *-— a™ 

34,231.— J. A..Pease (assignor to C. A. Pease), Of New 
York City, for Improvement in Tobacco Pipes : 
I claim the combination ofthe perforated plug or cylinder, A, with 
the piston, E, and case or cylinder, C, In which It moves as described 
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34,232 W. H.Furness, of Qnincy, 111., for Improvement 

In Coach and Furnitnre Varnish : 
I claim the use of coal oil or kerosene and yellow wax, as ingredi- 
ents in the making of coach or furniture varnish out of the ordinary 
gums and driers, used for this purpose, and as set forth. 

RE-ISSUES. 

1 ,260 F. E. Sickles, of New York City, for Improvement 

in Steam Engines. Patented Sept. 19, 184"). Extended 
Feb. 21, 1860— No. 910. 
I claim imparting a co-existing'movement to two reciprocating catch 
pieoM, In the operation of the trip of cut off valves, substantially ft 8 
aeacrlbed. 

DESIGNS. 
1,617. — S. D. Arnold (assignor to P. and F. Corbin),of 
New Britain, Conn., for Design for a Lift or Handle. 

1,518. — J. B. Earnshaw, of Cincinnati, Ohio, for Design for 
a Monument. 

1,519-1,520. — E. J. Ney (assignor to the Lowell Manufac- 
turing Company), of Lowell, Mass., for Designs for 
Carpets, &c. 2 Patents. 



PATENTS FOR SEVENTEEN YEARS. 




The new Patent Laws enacted by Congress on the 2d 
•f March, 18B1, are now in full -force, andproveto betof great, bene lit 
to all parties who are concerned in new inventions. 

The duration of patents granted under the new act Is prolonged to 
s bvkntkjch years, and the government fee required on filing an appll* 
ation for a patent is reduced from 930 down to 815. Other changes 
n the fees are also made as follows :— 

On filing each Caveat.... «*»..v. $10 

On filing each application font Patent, except for a design.. .Sift 

On issuing ea h original Patent |20 

On appeal to Commissioner of Patents |30 

O n application for Re-issue **80 

On application for Extension of Patent 160 

On granting the Extension .< $60 

On fll/fag Disclaimer ...flO 

On filing application for Design, three and a half years. . . .$10 

On filing application for Design, seven years $16 

On filing application for Design, fourteen Tears $30 

Thelaw abolishes discrimination In fees requiredof foreigners, ex- 
cepting reference to suchcoun tries as discriminate against citizens of 
the United States— thus allowing English, French, Belgian. Austrian, 
Russian, Spanish, and all other.f orelgners except the Canadians, te 
enjoy all the privileges of ourpatentBystem (exceptln casesof designs) 
on the above terms. 
Duringthelast sixteen years, the business of procuring Patents fot 
ew Inventions in the U nlted Statu and all foreign countries has been 
nducted by M«sars. MTJNN 6 CO.. tn connection with the publica- 
on of the SCIENTIFIC AMERICAN ; and as an evidence of the 
onfldence reposed In our Agency by the Inventors throughout the 
country, we would state that we have acted as agents for more than 
FIFTEEN THOUSAND Inventors 1 In fact, the publishers of this 
paper have become Identified with the whole brotherhood of Inventors 
and Patentees at home and abroad. Thousands of Inventors for 
whom we bttve taken out Patents have addressed to us most flattering 
testimonials for the services we have rendered them, and the wealth 
which has inured to the Inventors whose Patents were secured 
through this Office, and afterward Illustrated In the SCIENTIFIC 
AMERICAN, wouldamountto manymillions of dollars! We would 
state that we never had a more efficient corps of Draughtsmen and 
Specification Writers than are employed at present In our extensive 
Offices, and we are prepared to attend to Patent business of all kinds 
n the quickest time and on the most liberal terms. 

The Examination of Inventions. 

Persons having conceived an idea which t hey think may be patent- 
able, are advised to make a sketch or model of their Invention, and 
submitlt to us, with a fulldescrlptlon, for advice. The points of novelty 
are carefully examined, and a reply written corresponding with the 
fiwts, free- of charge. AddresaMUNN <fc CO., No. 37 Park-row, New 
York. 
Preliminary Examinations at the Patent Office, 

The advice we render gratuitously upon examining an invention does 
not extend to a search at the Patent Office, to see If alike Invention 
has been presented there, but is an opinion based upon what knowledge 
we may acquire of a similar invention from the records in our Home 
- Office. Butfor a fee of $5, accompanied with a model or drawingand 
description, we have a special search made at the United States Paten 
Office, and a report setting forth the prospects of obtaining a Paten 
Ac, made up and mailed to the Inventor,; with a pamphlet, giving In- 
structions for farther proceedings. These preliminary examinations 
are made through our Branch Office, corner of F and Seventh-streets, 
Washington, by experienced and competent persons. More than 
5,000 such examinations have been made through this office during the 
past three years. Address MUNN & CO., No. 37 Park-row, N. T. 

How to Hake an Application for a Patent* 

Every applicant for a Patent must furnish a model of his invention. 
If susceptible of one ; or If the Invention Is a chemical production, he 
must furnish saftples of the Ingredients of which. his composition 
consists, for the Patent Office. These should be securely packed, the 
inventor's name marked on them, andsent, with the government fees 
byexpress. The express charge should be prepaid. Small models from 
a distance flan^Oen be sent cheaper by malL The safest way to remit 
money is dt draft on' New York, payable to the order of Munn 6 Co, 
Psjjsonswholiveinremoienarts of the country can usually purchase 
drafts from their merchants on their New York correspondents; but, if 
p$\ convenient to do so, there la but little risk in sending bank bill* by 
snail, having tbeletterregistered by the postmaster. Address MUNN 
* Co stow 57 Park-row, New York. 



Rejected Applications* 

We areprepared to undertake the investigation and prosecution of re- 
jected cases, on reasonable terms. The close proximity of our Wash- 
ington Agency to the Patent Office affords us rare opportunities for the 
examination and comparison of references, models, drawings, docu- 
ments, Ao. Our success in the prosecution of rejected cases has been 
very great. The principal portion of our charge Is generally left de. 
pendent upon the final result. 

All persons having rejected cases which they desire to have prose- 
cuted are Invited to correspond with us on the subject, giving a brlei 
history of the case, Inclosing the official letters, Ac. 

Caveats. 

Personsdesiringto file a Caveat can have the papers prepared In the 
shortest time by sending a sketch and description of the invention. 
The government fee for a Caveat, under the new law, is $10. A pam- 
phlet of ad vice regarding applications for Patents and Caveats, In En- 
glish and German, furnished gratis on application by mail. Address 
MUNN A CO., No. 87 Park-row, New York. 

Foreign Patents. 

Weare very extensively engagedin the preparation and securing of 
Patents in the various European countries. For the transaction of this 
business, we have offices at Nob. 66 Chancery-lane, London; 29 Boule- 
vard St. Martin, Paris; and 96 Rue des Eperonniers, Brussels. We 
think we can safely say that three-fourths of all the European Pat- 
ents secured to American citizens are procured through our Agency. 

Inventors will do well to bear In mind that the English law does not 
limit the Issue of Patents to Inventors. Any one can take out a Patent 
there. 

Circulars of informationconcerningthe proper course to be pursued 
in obtaining Patents in foreign countries through our Agency, the re- 
quirements of different Patent Offices, Ac., may be had gratis upon ap. 
plicationat ourprincipal office, No. 37 Park-row, New York, or either 
of our Branch OTUces.t 

Assignments of Patents. 

Theassignment of Patents, and agreements between Patentees and 
manufacturers, carefully prepared and placed upon the records, at the 
Patent Office. Address MUNN A CO., at the Scientific AmericanPat- 
entAgency, No. 87 Park-row, New York. 

It would require many columns to detail all the ways In which the 
Inventor or Patentee may be served at our offices. We cordially invite 
all who have anything to do with Patent property or Inventions to call 
atour extensive offices, No. 37 Park-row,, New York, where any ques- 
tions regarding the rights of Patentees, will be cheerfully answered. 

Oommuni ations and remittances by mail, and models by express 
(prepaid), should be addressed to MUNN A CO., No. 37 Park-row, New 
York. 



H. B., of Dh— The Franklin Institute publishes a monthly 
journal which contains a record of their transactions. The Ameri- 
can Institute publishes a yearly volume of its transactions. 

B. G., of Iowa.— We have no experimental data respect 

ingthe durability of gypsum rock as a building material 

J. A. S., of Colorado Territory.— Probably the best plan 
for separating gold from iron pyrites is roasting. If fuel is abundant 
the ore may be piled upon the fuel in the open air. As soon as the 
ore is sufficiently heated, the sulphur of the pyrites combines with 
the oxygen of the air to form sulphurous acid, which passes off in 
the form of gas; leavi g both the iron and gold in fine powder. 
Fuel would be economized by using a reverberatory furnace, such as 
is employed for reducing iron ores. In any case there should be a 
free access of air to the ore. 

W. G., of Mass. — We have no data which would enable us 
to form a correct estimate of the velocity imparted to a sledge ham- 
mer by a strong man. AsBUmingthat the sledgehammer is brought 
down with a velocity of 160 feet per second, your 26 lb. weight would 
have to drop over a distance of 64 feet in order to produce the same 
effect as a 10 lb. sledge hammer. 

L. A. D., of Ohio. — We do not know where you can obtain 
cast-steel pinions and small wheels. We think they are not made in 
any foundry. As you state, they would be very strong and durable, 
and might come into very general use for mill work. 

G. W. R., of Mich. — If you warm your plaster molds, you 
will obtain good stereotype plates. The defects in your plates, in all 
likelihood, were caused by the metal becoming chilled before enter- 
ing into the minute spaces ofthe molds. 

Hawley, of Ind. — You will find our views of perpetual mo- 
tionon page353, Vol.1, (new series) of Scientific American. We 
have heard It stated that offers of rewards have been made lor the 
discovery of perpetual motion, but have never seen the statement on 
any reliable authority, and do not believe it. 

A.N., of III. — Supposing the points of the same size we 

• think electricity would pass either into a body oroutof itmore rap 
idly by three points than by one. 

R. L. H., of Conn.— The power of a turbine wheel with a 
discharge of 19 inches under ahead of 12 feet is 3,739 or nearly 4- 
horse powers and that of a twelve feet overshot wheel with 25 inches 
water drawn under a 4-foot head is 2,827 at nearly 3-horse powers. 
In both cases the effective power is assumed to be 75 per cent. 

A. A. W., of 111. — Zinc is a volatile metal and when ex- 
posed to a high heat it passes off In the form of volatile fumes. By 
roasting your solder in an open furnace the zinc of it will be driven 
off, but the lead will be converted into a brown oxide totally useless 
for any purpose but a drier for paint. 

H. W. C, of N. Y. — To make lacquer for brass work, 
take 2 oz. of shellac, and dissolve in 1 pint of alcohol, colored with 
turmeric. This imparts a yellow brass hue to the varnish ; and, 
when dry, the metal to which it is applied is protected from becom- 
ing tarnished. By adding dragon's blood it becomes suitable for 
staining various kinds of wood. Articles to which this lacquer is 
applied should be kept In a warm place until the varnish is dry, or 
they will be dull and lusterless. 



W. H., of C. W. — No recent treatise has been published 
on water wheels and American milling. There Is no published work 
upon this subject thatcomes up to the practice of the present day; 
the back numbers of the Scientific American contains the latest 
and best information on the subject. 

W. C. D.i of D. C.^Send us a full account of the experi- 
ments made ..with your improved rifle having a small bore and a 
greatly -enlarged charge chamber. 



Honqr Bqpotwd 
At the Scientific Amevsean Office on account of Patent 

Office business, during one weekpreceding Wednesday; Jan. 29 

1862:— 

W- H. B., of N. Y., $20; R. R., of N. Y., $22; G. McN., of Pa., $20; 
L. L. W., of N. Y., $45; J. B. R., of N. Y., $110; L. U. S., of N. Y., 
$20; J. D. R, of 111., $55; J. A. W., ofN. Y., $25; M. and D., ofN. Y., 
$40; W. T., of Mich., $25; S. P., of Del., $15; G. P. and W., of 111., 
$25; D.G., of N. Y., $25; J. H. of Mass., $20; J. R. T., of N. Y., $25; 
W. H. H, of Conn., $15; C. C, of Pa., $15; C. M., of N. Y., $10; H. 
K.A., Jr., of Iowa, $15; E. R. McC, of Iowa, $15; C. E. B., of Conn., 
50; T.andL., ofN.Y., $10; J. W. E., of 111., $25; T. S., of N. Y. L 10; 
R.H., of HI., $20; C. W,H.,of N.Y., $20; J. L., of Mass., $20; Y. 
andL.,of Iowa, $20; T. J.B., of N. Y., $20; R.P.W.,of N. Y.,$20; 
S. H. M.,-of 0., $30; D. J. M., of 0., $15; H. S. W., of O., $10; R. W. 
G., of Me., $15; H. R., of 111., $30; A. S. J., of III, $25; J. H. E., of 
Pa., $15; C.E.L. H., of Conn., $35; O. R. B., of N. Y., $15: W. S. 
A., ef Iowa. $10; J. H. L., of Pa.,$15; G.T., of N. Y., $15; C. P, B., 
of Conn., $15; A. NcN., of N. J., $15; C. E. S., of Wis., 10; C. N., of 
N. H., $15; R. P. W., of N. Y., $25; E. and W.,of N. Y., $20; I. C, of 
N. Y., $20; J. C, of Mass., $20; C. M. S., of Conn., 48; N. A., of N. 
Y., $20; E. A. S , of N. J., $22; W. L. G., of N. Y., $10; W. H., ol L. 
I., $40;W. M , of Mass., $25; C. B. M., of III, $25; C. W. R., of Mich., 
$15; M. D:, ofN. Y., $15; H. N., ofN. Y., $15; G. andM., ofN. Y., $25; 
S. and A., of Mass ,$15; R. and H., ofN. J., $10; C. W., ofN. Y., $15; 
D. and K., of Mass., $15; C. W. H., of Conn., $28. 




Specifications and drawings and models belonging to 

parties with the following Initials have been forwarded to the Patent 

Office from Jan. 22 to Wednesday Jan. 29 1862:— 

R. R., of N. Y ; J. B. R., of N. Y. ; R. H., of IU. ; A. S. J of 111. ; 

H. S. W., of Ohio; G. B. O., of N. Y. ; M. M . and M., of Mass. ; B . J. G 

H„of N.Y.; J. R. T., of N. Y.; E. C.B., of Conn.; M. and D., of N. Y; 

L.L.W., of N. Y.; E.A.S.,of N. J.; T.S., ofN. Y ; D. G., ofN 

Y. ; J. A. W., Of N. Y. ; D. B., of Conn. ; M. D., of N. Y. ; W. L. G., 

ofN.Y.; R. P.W., of N. Y ; L. E. 6., of Conn.; C. M. L., of Conn.; 

J. D. C, of HI; G. P. andW., of 111.; C. B. AL, of aU; J. W. H., of 

N. J ; C. E. L. H., of Conn. ; J. H., of Mass. ; J. W. E., of 111. ; E. P. 

B., of Conn. ; G. and M., of N. Y. ; W. H., of N. Y. 



BATES OF ADVERTISING. 

Twenty-five Cents per line for each and every insertion, pay 
able in advance. To enable all to understand how to compute the amount 
they must send in when they wish advertisements inserted, we will 
explain that ten words average one line. Engravings will not be ad- 
mitted into our advertising columns ; and, as heretofore, the publish- 
ers reserve to themselves the right to reject any advertisement they 
may deem objectionable. 



Z(\ CENTS FOU A CORRECT THERMOMETER", 
t-)\J beautifully decorated with patriotic devices. Remit to ROB- 
ERTSON & CO., No. 82 Nassau street, New York City. 6 2* 



KIFLED CANNON.— PARTIES INTERESTED IN 
rifling cannon or guns can see the most expeditious and econom- 
ical machine ever invented tor that purpose jv application to H. G. 
MORTON & CO., No. 100 Liberty street, New York City, 6 4 



WANTED— TO BUY TWO OR THREE BRICK MA- 
chines, thatcan each make from 8,000 to 10,000 bricks a day. 
The substance of which the bricks are made is comparatively dry, 
mixed with little water, resembling those made of lime and sand. The 
bricks mustreceive a pressure of about 1,000 pounds or more. Full 
particulars, with accompanying drawings, are required. Address B. M., 
BoxNo. 773, New York City. l* 



WANTED IMMEDIATELY.— THE ADDRESS OF ALL 
mechanics, men out of employment and dealers in patents. 
JAMES H. DOUGHTY, Adamsville, Muskingum, OUo. 1* 



INSTRUCTION WANTED IN THE ART OF DRAFT- 
inc. machinery, 4c. Address L R B., Box No. 2,879, Post Office, 
New York City. 1* 

TO OIL REFINERS.— PERSONS ENGAGED IN OIL 
refining can ob aln a recipe, on moderate terms, giving full infbr- 
ma ion how to refine and deodorize rock oil, by applying to THOMPAS 
PARRY, Pittsburgh, Pa. 6 10* 



J A. ORCUTT & CO., ALBANY, N. Y., MANUFAC- 
• turers.— Leather case-hardening coal ; also, all kinds foundry 
facings. Lehigh per bbl., $2 60 ; sea coal per bbl $1 75; charcoal, 
per bbl., $2 25; soapstone per bbl., $1 75; prepared facing, lj&jcents 
per pound. 



6 4* 



c. 



W. MERR1TT, NO. 86 CEDAR ST., NEW YORK 
. ,. City.— Dealer in engineers' supplies. India rubber, hemp, cotton 
and Tuck's packing oils, waste emery cloth, bolts, nuts and washers 
steam and water gages, 4c. 6 4* 

4 4 T71UN FOR THE CAMP."— 64 PAGES OF COMIC 
J? pictures mailed for 15 cents. J. C. HANE Y, No. 109 Nas- 
sau street, New York City. 6 2' 



POLYTECHNIC COLLEGE OF THE STATE OF PENN- 
sylvania Philadelphia, for the professional education of Mine, 
Civil and Mechanical Engineers, Architects, Practical Chemists and 
Geologists The spring courses of lectures and practical lnslrucuon 
willbeffinon March 1. For cataloguesandfurtherfnformationaddress 
6 J. A - L - KENNEDY, M. D., Pres. Faculty. 

MILITARY ENGINEERING, INCLUDING SIEGE OP- 
erations, Field Fortifications, Strategy, Tactics and Drill. The 
spring c urse at Polytechnic College, Philadelphia, willbegin March 1. 
Circulars on application. 6 2» 



4 4 TJOW TO MAKE MONEY BY ADVERTISING.—A 
rl_ Practical Man's Advice." Sent for 3c. stamp. ROBERT- 
SON 4C0., No. 83 Nassau street, New York City. 6 2' 



JK. BRICK * CO., MANUFACTURERS OF CLAY 
. : Retorts, Gm and Green Home Tile, Fire Brfck, Oreo Tils, *«. 
Tun Dyke ■trwt, near Van Brunt, Brooklyn, N. Y. 6 13» 

OH Af\ WILL BUY THE COUNTY RIGHT DJ ANY 
(mZLVf State east of Ohio, for the most simple, practical and best 
Siterdrawer yet patented, embracing a tipping bucket, and bm die- 
S?glngirom the^ottom. Stat. rlghtt v«ry low. Addrw. Box No. 
3,2627 Eooheater, N. Y. ■ ** 
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THE CHEAPEST MODE OF INTRODUCING 
LWEXTIOiXS. 



INVENTORS AND CONSTRUCTORS OF NEW AND 

useful Contrivances or Machines, of whatever kind, can have their 
Inventions illustrated and described in the columns of the SCIENTI- 
FIC AMERICAN on payment of reasonable charge for the engrav- 
ing. 

No charge i» made for the publication, and the cuts are furnished to 
the party for whom they are executed as soon as they have been used. 
We wish it understood, however, that no secondhand or poor engrav- 
ings, such as patenteesoftengetexecuted by inexperienced artists for 
printing circulars and handbills from, can be admitted into these pages. 
We alsu i-cserve the right to accept or reject such subjects as are pre- 
sented for publication. And it is not our desire to receive orders for 
engraving and publishing any but good Inventions or Machines, and 
such as do not meet our approbation in this respect, we shall decline 
o publish. 
For further particulars, address — 

MUM & CO., 
Publishers SCIENTIFIC AMERICAN, 

New York City 

MECHANICS WANTED.— ONE OR TWO SMART, 
active VQung mechanics wanted for each county in every loyal 
State in the "Union, except Ohio and Michigan, to aet as traveling 
agents, to sell the most useful article ever invented. It is new and 
novel. Agents in Ohio and Michigan are making, net profit, from $10 
to $15 per day. Nb agent employed unless the application is accompa- 
nied by the best of reference. Full particulars given by addressing 
A. E. TAYLOR, Ogdensburg, N. Y. State particularly the county or 
towns you wish to act as agents for. 1* 

Xfi VARIETIES OF BURR STONE GRAIN MILLS.— 
ZJ\J Prices $60 to$500. Illuminated c,ua>jn;t5 furnished. 
6 13 EDWARD HAR ]£] SflN, New Haven, Conn. 

W0RLD'S FAIR, LONDON, MAY, 1862.— PARTIES 
having articles of any description, and particularly machinery, 
patent rights, and any thing in the mechanical line which they wish to 
exhibit at the coming World's Fair, will find it to their interest in in- 
trust them to the subscriber, who wasun exhibitor at the World's Fair, 
in Paris,1855, and has lately returned from Europe, where he made 
himself generally acquainted with all the rules, regulations and gen- 
eral arrangements and designs of the Exhibitions. 

Experience and familiarity with all the details eminently fit him to 
act as agent for American exhibitors. 

This will offer an unequaled ODportunity for selling as well as show- 
ingAmericanartieles,oi which there are very many, entirely unknown 
in England, that have only to be show n to find a ready sale. 

The subscriber will be personally on the ground, to attend 'to any 
businessentrusted to him, either connected with the exhibition or mak- 
ing sales in Lonian or Paris. His terms will be reasonable, and 
his whole time devoted to the business. 

Parties intending to exhibit must make application f orspace without 
delay, and all articles must be in the exhibition before March 31, 
1862. 

The subscriber will receive goods intended for the Exhibition hip to 
March 10,1862. 

For further particulars address 

GEORGE 1 H. SANBORN, 

No. 15 Harvard Place, opposite Old South Church, Boston. After 
March 20th, No. 100 Fleet street, London, England. 

References— Marshal P. Wilder, Esq., Boston, Commissioner to the 
"World's Fair ; Frederick H. Stimpson, Esq., President Massachusetts 
Charitable Mechanic Association ; Oliver B. Dorrance, Esq., United 
States General Appraiser, No. 177 State street, Boston; Henry A. 
Gane,Nos.50 and 52 Corahill Boston ; H. Griffin A Son, Nos. 54 and 
56 Duane strec t. New York;' Ezra Carter, Jr., Esq., Portland, Maine; 
Hall|Roberts, Esq., President State Central Bank, I'm-.c:::^. N. H. ; 
John Gates, Esq., Worcester, Mass.; Cooper A Frye, No. f>2'i Minor 
street, Philadelphia, Pa., Charles F. Wilstanch, Esq President Ohio 
Mechanics' Institute, Cincinnati, Ohio ; George W. Simpkins, No. 251 
Main street, St. Louis, Mo. 5 1 



MECHANICS AND INVENTORS, AROUSE. 

NOW IS THE TIME TO THINK, TO INVENT AND 
to develop new inventions. 

Now is the time to secure Patents and have them ready for the re- 
newal of business or for traffic. 

Now i s the time to make arrangements for the manufacture of new 
and useful articles of all kinds. 

Now is the time to secure Patents in England, France, Belgium and 
other European countries. 

Inventors, wake up I Messrs. MUNN A CO., proprietors of the 
Scientific American, No. 37 Park -row, N. Y., having a branch office 
in Washington continue to solicit Patents as usual on the most exten- 
sive scale, and in the best manner. 

They have acted as attorneys for more than 15,000 patentees, to all 
of whom they refer. 

All who want their patent business done with despatch, and on rea- 
sonable terms, should address orapply as above. 

Pamphlets of advice to inventors, in different languages, about 
Patent Laws, Ac, furnished free. 

MUNN & CO. are permitted to refer to Hon. Judge Mason, Hon. Jo- 
seph Holt, Hon. W. D. Bishop, Ex-Commissioners of Patents. 

NEW YORK EMERY WHEEL COMPANY, 
MANUFACTURERS OP 

I SOLID EMERY WHEELS, 

: Patented Jan. 7, Mfi2. 

These wheels are consolidated upon an entirely new and scientific 
principle. Composed of pure Turkish Emery, free from glue, rubber, 
vulcanite, and all other glutinous substances; they are the only legiti- 
mate Emery Wheel ever introduced into the market. 

They are manufactured of every number of Emery, fine or coarse, 
moulded to every size, and made in quality to any degree of hardness. 
They are true, and carefully balanced; and, as they always present an 
even surface, and do not glaze, are unequaled for cutting, grinding, 
sharpening and polishing purposes. Their durability and elliciency 
commend them, as a matter of economy, to all workers in metals. 
We subjoin the following from many testimonials : — 

Morgan Iron Works, New York, Nov. 30, 1861. 

New York Emery Whkel Co. — Gcjdlenun: Havinggiven the Patent 
Solid Emery Wheel manufactured by you a severe trial, I do, without 
hesitation, pronounce it the best wheel I have ever used, as it cuts 
quick. Wears sl»w, and does notglaze or softrn by friction. 

Respectmlly yours, J«HN GALLIGHER, 

Foreman Morgan Iron Works. 

A descriptive circular, containing^ list of prices, Ac, will be for- 
warded on application. Address NEW YORK EMERY WHEEL CO , 
No. 28 FrankJ'ort street, New York. i 1 

CRYSTAL ILLUMINATING COAL OIL.— THE TERM 
coal oil, keVosene oil, carbon oil, rock oil, petroleum, oil, Ac, are 
names adopted by the different refiners throughout the country. In 
the variety of manufacturers, therearemany who are working only 
to a limited extent, and selling the oil almost as it runs from the still, 
which prevents the product being always uniform. By running our 
oil into large tanks, and retaining it suticiently long tohave it suitable 
for use, we are enabled towarrant our Crystal Illuminating Coal Oil, 
as follows : — 1st, perfectly white ; 2d, perfectly sweet ; ild, non-explo* 
sive { 4th, equal in every respect to any sold ; 5th, and most import- 
ant, it is always uniform. For sale at lowest market rates, by 
RAVNOLDS, DEVOE & PRATT, 

IMPORTERS AND MANUFACTURERS OT 

FAINTS, OILS, VARNISHES AND COLORS, 
Artists' and Painters' Materials. 

106 and 108 Fulton street, 

NEW YORK. 22 10* 



\JTOODWORTH PLANERS— IRON FRAMES TO PLANE 
TT 18 to24 inches wide, at $90 to $110. For sale by S. C HILLS, 

No. 12 Platt-street, New York. la 

TO CLOCK MANUFACTURERS.— HART'S SELF- 
adjusting crank and pendulum clock escapement, just patented, 
for sale. The cheapest and believed to be the best in existence. 
Terms easy, but little cash required. A good portion would be taken 
in the clocksafter they are manufactured. Here is a chance tomonop- 
olize themanufactureand salefor 17 years. See notice of it in No. 2, 
VoL VI., ScientieiC American. The undersigned, the Datentee, 
would be pleased to correspond before going East with models. 
5 2* WM. HART, MayesviUe, Wis. 

ASHCROFT'S LOW-WATER DETECTOR FOR PRE- 
venting explosions of steam boilers 

JOHN ASHCROFT, Agent. 
4 tf No. 50 John Street, New York. 

ASHCROFT'S PATENT STEAM AND WATER GAGES. 
Railroad and Engineers' supplies. 

JOHN ASHCROFT, Agent. 
1 tf No. 50 John Street, New York. 



PICKERS.— RICHARD KITSON, HEAD OF WORTHEN 
Street, Lowell, Mass., manufacturer of Kitson's Patent Cotton 
Mixer, Kitson's Patent Cotton Opener, Kitson's Patent Cotton Picker, 
Kitson's Patent Cotton Waste Machine, and Rag Picker; also Build's 
English Scutchers (pickers), of the following celebrated patterns: — 
Walker & Hacking; Lord & Brothers; Taylor, Lanz A Co r Manufac- 
tures Needle Pointed Card Cl« thing, for Carding liemp, Jute, Flax, 
Ac. 4 i* 

RENSSELAER POLYTECHNIC INSTITUTE, TROY, 
N. Y. — The seventy -sixth semi-annual session of this Institution 
for instruction in the Mathematical, Physical and Natural Sciences 
will commence Feb. 19, 1862. A full course in Military Science is now 
in progress. Further information, with the Annual Register, can be 
obtained of Prof. CHARLES DROWNE, Director. 3 6* 



FOR SALE.— TWO TUBULAR BOILERS, EACH 18 
feet long, 1% feet diameter ; can be seen at Delamater Iron 
Works. Apply to BARSTOW A POPE, No. 98 Pine street, New York. 
3 4* 



JE. BURK'S WATCHMAN'S TIME DETECTOR.— 
• Of peculiar* value for every Factory, Railroad Company, for 
Police, Ac. — continues to give satisfaction wherever it has been tried. 
For further particulars address J. E. BURKE, Boston, Mass. 

4 5* 



NONPAREIL WASHING MACHINE.— THIS MA- 
chinehas beensubjected to the severest tests, and is (jivLr.iT en- 
'.ire satisfaction. Send for free circular to OAKLEY KEATINO," No. 
73 South street, New York. 5 3m* 



MICROSCOPIC OTUKCT3. PARTS OF TXSKCTH, 
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"YTEW YORK OBSERVER FOR 1862.— IN ASKING 

J.1 the aid of all who may desire to extend the circulation of the 
XTeic York Observer, it is proper for us to state distinctly the position it 
occupies with reference to the present condition of public affairs In 
our beloved country. 

Having always maintained the duty of good citizens in all parts or 
the land to stand by the Constitution, in its spirit and letter, when 
that Constitution was assailed and its overthrow attempted, we accord 
ingly at once gave a r;jr;i^L&n^;j;;i L to the Government in its patriotic 
endeavor to assert its 1 :i v9m authority over the whole land. Believing 
secession to be rebellion, and when attempted, as in this case, without 
adequate reasons, to be the highest crime, we hold 

1. That the war was forced upon us by the unjustifiable rebellion o t 
the seceding States. 

2. That the Government, as the ordinance of God, must put down 
rebellion and uphold the Constitution in its integrity. 

3. That every citizen is bound to support .the Government under 
which he lives, in the struggle to reestablish its authority over th^ 
whole country. 

| 4. That the Constitution of the United States is the supreme lair oi' 

: the Government as well as of the people; that the war should be 

'• prosecuted solely to uphold the Constitution and in sirict subordination 

to its provisions: and the war should he arrested, and peace concluded, 

justso soon as the people now in revolt will lay down their arms ana 

submit to the Constitution and laws of the land. 

The distinctive features of the Observer are, 

1. It isprinted on adoublesheet, so as to make two complete news- 
I papers, one devoted to secular and the other religious matters; and 

these may be separated so as to make two complete journals, white 
the price lor both is no greater than is charged for many papers 
smaller than either one of the two. 

2. It gives every week a complete synopsis of the most interesting 
events in all the denominations, including those that are called Evan- 
gelical and those that sun not; as every intelligent Christian wishes to 
be well informed respecting all of them. 

3. It gives a well-digested epi tome of the News of the Day, Foreign 
andDomestic, prepared with great la T»or and care, so that tliereader 
is sure to be put in possession of every event of interest and impor- 
tance to the public. 

The loreign correspondence of the Observer is unrivaled, and has 
long commanded the admiration of intelligent men. 

TERMS FOR NEW SUBSCRIBERS. 

1. To each new subscriber paying in advance $2 50 for one year, wo 
will send the paper and a copy of our Bible Atlas, wuh five beautiful 
colored maps. 

2. To the person obtaining subscribers we will give $1 for each new 
subscriber paying $2 50 in advance. 

3. To any person now a subscriber sending us one new subsciiber 
;,nd $4 we will send both papers foroneyrar. 

Specimen numbers of the Neio Tori,: Observer will be sent gratis to 
any address that may be forwarded to us for that purpose. 

The state of the country renders it important for us and esirabie 
forthe churches, that a new and earnest effort be made to extend the 
principles of good government and sound religious truth into all the 
families of the land. In every neighborhood there must be some who 
do not now take a religious newspaper, and who might with a littl 
exertion be induced to subscribe. 

SIDNEY E. MORSE, Jr., A Co., 
Editors and Proprietors, 

tf. 37 Park Row. Vew Yor 



WARREN'S TURBINE WATERWHEEL (WARREN & 
Damon's patent), manufactured by the American WaterWheel 
Works, Boston, Mass. — We would say to our patrons and parties in 
need of Turbine Waterwheels for factories, flouring mills, grist and 
sawmills, Ac, that we are now able to furnish the most powerful, 
economical, cheap and durable wheel in use. They are constructed 
upon the most scientific principles, with steel buckets, and are highly 
finished. Seven hundred are now operating successfully in places 
where the greatest economy in water is required. Send for pam- 
phlet, with illustrations complete. Address ALONZO WARREN. 
Agent, No. 31 Exchange street, Boston, Mass. 16* 



LAUTH'S PATENT SHAFTING, PISTON RODS, MAN- 
drels. Plates, Ac. L of iron o r steel, Addressthe subscribers (who 
are the only manufacturers under Mr. Lanth's patents in the United 
States, and who have the exclusive control of said patents), for circu- 
lars containing statements of the results of experiments made by 
William Fairbairn, of Manchester, England, and Major William Wade 
of U.S. A., also other valuable teatimonialB. JONES A LAUGH- 
LINS, Pittsburgh, Pa. ly* 



ALCOTT'S CONCENTRIC LATHES — FOR BROOM 
Hot and Rake Handles, Chair Rounds, Ac— J* rice, $26; and a 
other kinds of Wuud-wurkiDg Machinery for.sale by 
■ S. «. HILLS, Wo. 12Platt-Btreet,New York. 



CRUDE PARAFFINE WANTED— FOR WHICH THE 
highest price will be paid for a good article well pressed. Ad- 
dress H. RYDER A CO., Patent Parafllne Candle Manufacturers, 
New Bedford, Mass. 12 tf 

MACHINE BELTING, STEAM PACKING, ENGINE 
HOSE. — The superiority of these articles, manufactured of vul* 
canized rubber, iscfitu^lished. Every belt will be warranted superior 
to leather, a', onfi-thirdless price. The Steam Packing is made in every 
variety, and warranted to stand 300degs. of heat. The Hosenever needs 
oiling, and is warranted to stand any required pressure ; together with 
all varietiesof rubber adapted to mechanical purposes. Directions, prices, 
Ac, can be obtained by mail or otherwise at our warehouse. NEW 
YORK BELTING AND PACKING COMPANY. 

JOHN H. CHEEVER, Treasurer, 
1 13 Nos. 37 and 38 Park-row New York. 

CENTRIFUGAL SUGAR MACHINES— MESSRS. AS- 
pinwall A Woolsey's patent. — George B. Hartson, No. Ill East 
Forty-second street, continues to execute orders, and gives his per- 
sonal attention to the erection of the above machines, and will also fur- 
nish plans and estimates for complete sugar refineries, with all the 
atest improvements. 22 6m* 

p UILD & GARRISON'S CELEBRATED STEAM 
\JT Pumps — Adapted to every varietyo f pumping. The principal 
styles are the Direct Action Excelsior Steam Pump, the improved 
Balance Wheel Pump, Duplex Vacuum and Steam Pumps, and the 
Water Propeller, an entirely new invention for pumping largequan- 
tities at a light lift. For sale at Nos. 55 and 57 First street, Williams- 
burgh, and No. 74 Beekman street, New York. 
9 tf GUILD, GARRISON A CO. 

A MESSIEURS LES INVENTEURS-AVIS IMPOR- 
tant. Les Inventeurs non familiersaveclalangueAnglaiseet 
qui pr6f ereraient nous communiquer leurs inventions en Frangais,peu 
vent nous addresser dans leur langue nataile. Envoyez nous un dessin 
•t une deacrip Hon concise poor notre eiamen. Toutos comma oica- 
iions geront regues en confidence. MUNN A CO., 

SciBHTino Aksbioah Office No. 37 Park-row, NewYork, 



EMPLOYMENT ! AGENTS WANTED ! ! A NEW EN- 
terprise. — The Franklin Sewing Machine Company want agents, ; 
at a salary of $40 per month and expenses paid. For particulars ad- 
dress, with stamp, HARRIS BROTHERS, Box 302 Boston, Mass. 
4 4 

PAGE'S PATENT DRAW LIME KILN— BEST IN THE 
World. — Burns with wood or hard or soft coal. Coal not mixed 
with stone. Also, Benton's Patent Spoke Machine— the best known. 
For Rights address C. D. PAGE, Rochester, N. Y. 3 10* 

PORTABLE STEAM ENGINES — COMBINING THE 
maximum of efficiency, durability and economy with the minimum 
of weight and price. They are widely and favorably known, more 
than 200 being in use. All waranted satisf actoryor no sale. A large 
stock on hand ready forimmediate application. Descriptive circulars 
sent on application. Address J. C. HOADLEY, Lawrence, Mass. 1913 

IRON PLANERS, LATHES, FOUR SPINDLE DRILLS, 
Milling Machines, and other Machinist's Tools, of superior quality, 
on hand and finishing, and for sale low. For description and prices 
address NEW HAVEN MANUFACTURING COMPANY, New Ha- 
ven, Conn. 1 26 



ALBANY IRON WORKS, TROY, N. Y.— SEMI-STEEL 
Plates and Forgings. — We are prepared to furnish forged shapes 
of this approved metal, and without unnecessary delay, having large 
tacilities for production. Amongthe uses to which this material is 
now applied, and with great success, we name, rifled cannon for gov- 
ernment use ; also rifle and musket barrel shapes, locomotive engine 
tires, locomotive engine axles, Straight and crank, car axles, crank 
pins, plates for I0c6motive fire box, iiue sheets, Ac. It is peculiarly 
adapted lor sbaftirj^, indeed, for all purposes where strength and rigid 
DitJi.]-.iE^ are reared. i\» tensile strength ranging from 90,t#0 to 
ll^UUOlbs. to the square inch, nearly double that oi the best iron. — 
Cast-steel forgings up to 1,600 lbs. each, likiwise furnished. Commu- 
nications addressed to CORNING, WINS LOW A C«., A. I. Works, 
Troy, N. Y., will be promptly responded to. Parties at the West can 
be supplied on addressing their orders to A. S. WINSLOW, Cincin 
nati, ©nio. 15 6m* 

TODD & RAFFERTY, ENGINEERS AND MACHI- 
nists, manutacturers of stationary and portable steam engines 
and boilers. Also, flax, hemp, tow, oakum and rope machinery, ma- 
chinists' tools, mill gearing, shafting, Ac. Iron and brass castings 
and general machinery merchants. Depotand Rtore— No. 13 Dey street, 
New York, where a general wpply of railroad and manufacturers' 
findings may be had. Works at raterson, N. J. 22 3m 



SOLID EMERY VULCANITE.— WE ARE NOW MANU- 
facturing wheels of this remarkable substance for cutting, grind- 
ingand polishing metals, that will outwear h undreds of the kind com- 
monly used, and will do a much greater amount of work in thesam 
time, and more efficiently. All in terested can see them in operationa 
our warehouse, or circulars describing them will be furnished by mail, 
NEW YORK BELTING AND PACKING CO., 
1 13 Nos. 37 and 38 Park-row, New York. 

PUMPS ! PUMPS ! ! PUMPS ! ! !— CARY'S IMPROVED 
Rotary Force Pump, unrivaled for pumping hot or cold liquids 
Manufactured and sold by CARY A BR AINERD, Brockport, N. Y 
Also.sold by J. C. CARY, No. 2 AstorHouse, New York. I4tf 

WHAT EVERY FARMER, MECHANIC, AMATEUR 
and well-regulated household wants — one ofParr'sTool Chests, 
fitted up with a complete assortment of tools, such as saws, planes, 
hatchets, hammers, chisels, draw shaves, rules, ii Le'jl, augurs, Ac. Will 
pay for itself in one year in saving of carpenter's bills. 

Planters' size contains 92 tools, price $30 each. 

Gentlemen's size contains 80 tools, price 20 each. 

Youth's size contains 62 tools, price 13 each. 

Boys' size contains 44 tools, price 8 each. 

Made of the best cherry and ash exterior, French polished with 
brass trimmings and lilting handles, and dratv-ers to contain every ar- 
ticle. Superior tools sharpened and set ready for use. Packed in 
cases and shipped to any address on receipt of the price, by the manu- 
facturer and inventor. Also, .juvenile tool chests, suitable presents 
for the holidays, nmtainhm 15 tools, price $4 each ; 10 tools, price $3 
each.; 8 tools, price $2 each. GEORGE PARR, Buffalo, NewYork 
22 tf 



STEAM TRAP VALVE, FOR DISCHARGING CON- 
densed water. For c. E^^riptlv^ circular or a trial machine, address 
HOARD A WIGGINS, T'iO vL?.ciihk, R. I. 22 12 



BALLARD'S PATENT CLAW JACK SCREWS FOR 
Various Purposes. For railroads boiier builders, bridge builders, 
Ac, press for beef, pork and other substances. For sate by 
20 3m W. BALLARD, No. 7 Eldridge street, New York. 
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Bees and their Management. 
The habits of the honey bee have been more closely 
studied, and are better understood than those of any 
other insect. Most persons understand the general 
constitution of a colony of bees. It consists of one, 
female — the queen ; a few hundred males— the drones, 
and from 8,000 to 50,000 undayeloped females — the 
workers. The males are perfectly idle, and are of no 
use ejjcept to perpetuate their race. Once in the sum- 
mer the queen takes a flight up into the air, which is 
her bridal trip. She meets a drone in the air, and re- 
turns to lay the eggs for a whole colony. The drones 
have no stings, and after the hymenial flight the 
workers fall upon them and murder them all. The 
writer of this has watched a swarm busy at this work 
of slaughter through the whole afternoon of an Au- 
gust day. The brave little worker would seize his 
lazy antagonist, of nearly twice his size, and, bending 
his body, would thrust his deadly dagger between the 
joints of his enemy's rings. The sting was almost 



way — knowing no other — will thus be detached from 
the mother stock, and having the necessary brood, 
will set themselves about rearing a* queen, while the 
old hive, retaining their fertile queen, suffers no de- 
triment, but, on the other hand, multiplies all the 
faster, vapidly filling the space made vacant by the 
removal of the comb frames, with new worker cells 
in which the queen finds ample room to deposit* her 
eggs, thus early in the season securing the greatest 
rapidity of breeding. 

But to return to our little colony.- The tenth day 
after transfer we open the litter swarm, cutting out 
all but one of the queen cells (of which we shall find 
from three to seven annually) with which we start 
other swarms. We now, also, open the stock swarm, 
C, transferring a comb frame in precisely the same 
manner before described, in this case to D, starting 
another small colony, and to this latter we attach one 
of the queen cells taken from B. We have now to 
let our hive rest from eight to twelve days for the 
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METCALFS IMPROVED BEEHIVE. 



instantly fatal, and the carcass was dragged to the 
edge of the shelf and dropped off into the grass. 

There are many persons in this country who have 
made the care and study of bees the busineEs of their 
lives ; constantly discovering new facts in relation to 
their habits, and always striving to render their 
knowledge available in improved methods of man- 
agement. The past volumes of the Scientific Ameb- 
ican contain a pretty complete history of these im- 
provements, and we now illustrate another — one of 
the most important that we have ever described. We 
give the inventor's own clear description : — 

This hive is intended, when full, for wintering, to 
contain four separate independent colonies of bees. 
In spring, as soon as bees begin their labors of the 
season, we transfer bees' comb, by means of the mov- 
able comb frames, to other hives having but two 
stocks in the premises. These occupy opposite apart- 
ments, the movable fronts of the now tenantless 
apartments being removed, and the temporary pas- 
sage ways through the central walls of the hive, at 
6 6 6 6, so adjusted that a part of the bees, occupying 
A, may pass through B to and from the fields, while 
a part of those of C, in like manner, use D as a pas- 
sage way, at the same time that the greater portion 
of both stocks use the more direct and larger outlet 
at a a. When drones appear ia spring, and we de- 
sire to increase the number of our stocks, we open 
the hive, A, and transfer a card of comb, brood and 
bees (being careful not to get the queen), to the 
empty part, B, at the same time shutting off the com- 
munication with the parent stock, and putting into 
place the adjustable front and top. Many of the bees 
will return to the parent hive, but enough of those 
that have been In the habit of using B as a passage 



purpose of giving time for the maturity of the young 
queen, and their fertilization by flight with the 
drones, when, if the latter are abundant, we shall 
find, on inspection of our litter swarms, that they are 
in possession of new-laid worker eggs of the young 
l queens. If, nowj we turn the hrve one-quarter the 
way round, we shall throw out a swarm of bees into 
each of the infant apartments, for it is well known 
that the largest portion of a swarm of bees will re- 
turn to the accustomed spot, after the removal of 
their hive to a new location — in the present instance 
to remain, for the reason that a queen and brood is 
found, together with abundant room and consequent 
labor before them. Gauze- wire curtains are provided 
through the partition walls as a safeguard against 
quarreling. 

Where greater rapidity of multiplication is desired, 
our stock is left in each quadruple hive, in spring, 
preparatory to commencing the process of artificial 
swarming, when substantially the same- process is re- 
sorted to, but to describe which and the multiform 
mysteries and laws of the hive and honey bee, the 
limits of this paper denies. 

Among the objects secured by this new hive and 
system of management are the following ; — Colonies 
are multiplied to any desirable extent more readily 
than can be done by any other hive in use. All loss 
of swarms by flight to the woods is entirely prevented. 
All watching for the issue of swarms during the time 
is done away with. By the use of a new style of 
frame, combined with this hive, the removal of combs 
and bees, by any one, without the least precaution, is 
safely accomplished. The revolving principle for ar- 
tificial swarming, now first presented to the public, 
renders the perfeot equalization of colonies an easy 



operation. A winter passage through the combs ig 
provided, for the purpose of more safely wintering 
them. In the quadruple hive, four times the ordina- 
ry amount of animal heat is secured in one body, for 
the same object. The form of the movable frames is 
such that combs may be readily transferred from the 
common box hive to them, at the same time they are 
kept firmly in place, perfectly parallel with each 
other, and are not too shallow for safely wintering. 
The presence of a fertile queen is at all times insured, 
thus effecting a saving of at least -twenty days' time 
in breeding over the natural method of swarming — 
no eggs being laid in a hive after having thrown out 
a first swarm of the current year, under from twenty 
to thirty days. 

Patents for this hive were granted on the 80th of 
July 1861, and the 14th of January, 1862, and fur- 
ther information in reference to it may be obtained 
by addressing the inventor, Martin Metcalf, at Grand 
Rapids, Michigan. 
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A new volume of this widely, circulated paper cctnmencsd on the 4th 
of January. Every number contains sixteen pages of useful informa- 
tion, and from five to ten original engravings of new inventions and 
discoveries, all of which are Prepared expressly for its columns. 

The SCIENTIFIC AMERICAN la devoted to the interests of Popular 
Science, the Mechanic Arts, Manufactures, Inventions, Agriculture, 
Commerce, and the Industrial pursuits generally, and is valuable and 
Instructive not only in the Workshop and Manufactory, but alio In 
the Household, the Library and the Reading Room. 

The SCIENTIFIC AMERICAN has the reputation, at horns and 
abroad, of belngthe best weekly journal devoted to mechanical and 
Industrlal.pursuits now published, and the proprietors are determined 
to keepup'the reputation they have earned during the seventeen years 
they have been connected with its publication. 
?b (he Inventor ! 

The SCIENTIFIC AMERICAN is indispensable to every inventor, u 
it not only contains illustrated descriptions of nearly all the besUnven- 
tions as they come, but each number contains an Official List of the 
Claims of all the Patents issued from the United States Patent Office 
daring the week previous; thus giving a correct history of the progress 
of inventions in this country. We are also receiving, every week, 
the besiscienUfic journals of Great Britain, France and Germany; thus 
placing In our possession all thatis transpiring in mechanical science 
and artln these oldcountries. We shall continue to transfer to our 
columns copious extracts iromthese journals of whatever we may deem 
of interest to our readers. 

To the Mechanic and Manyfactwer ! 
No person engaged in any of the mechanical pursuits should think 
of doing without the Scientific American. It costs but four cents per 
week ; every number contains from six to ten engravingsof new ma- 
chines and inventions which cannot be found in any other publication. 
It is an established rule of the publishers to insertnone but original en- 
gravings, and those of the first-class in the art, drawn and engraved by 
experienced artists under their own supervision. 

Chemists* Architects, Millwrights and Farmers ! 
The SCIENTIFIC AMERICAN will be found a most useful journal 
to them. All the new discoveries in the science of chemistry ar? given 
Id its columns, and the Interests of the architect and carpenter are not 
overlooked ; all the new inventions and discoveries appertaining to 
these pursuits being published from week to week. Useful and practi- 
cal information pertaining to the interests of millwrights and mill- 
owners will be found published in the Scientific American, which in- 
formation they cannot possibly obtain from any other source. Subjects 
in which planters andfanners are interested will be found discussed Id 
the Scientific American; most of the improvements in agricultural 
implements being illustrated in its columns. 
TERMS. 
To mall subscribers: — Two Dollars a Year, or One Dollar for 
months. One Dollar pays for one complete volume of 416 pages ; 
volumes comprise one year. The volumes commence on the first 
January and July. 

CLUB KATES. 

Five Copies, for Six Months 84: 

Ten Copies, for Six Months 8 

Ten Copies, for Twelve Months 15 

Fifteen Copies, for Twelve Months 33 

Twenty Copies, for Twelve Months 38 

Forallclubsof Twenty andover,the yearly subscription isonlyjl 40. 
Names can be sent In at different times and from different Post-offices, 
Specimen copies willbe sent gratis to any part of the country. 

Western and Canadian money,or Post-office stamps, taken at par for 
subscriptions. Canadian subscribers will please to remit 25eants 
extra on each year's subscription to pre-pay postage. 

HXTNN ft CO., Publishers, 

No. 37, Park-row, New York 



IHOM THE ITCAM PHfIS Or JOHN A* 8AM. 



© 1862 SCIENTIFIC AMERICAN, INC. 



